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" With what an awfol world-revolving power 
Were first the unwieldy planets launch'd along 
Th' illimitable void ! Thus to remain 
Amid the flux of many thousand years 
That oft has swept the toiling race of men 
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And of the seasons ever stealing round, 
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THE SOLAR SYSTEM. 



INTRODUCTION. 

Of all the sciences wMch srethe subject of 
hnnum study and inrestigatian, Astronomy must 
be admitted to be the most interesting and sub- 
lime. It teaches us the motions^ the magni^ 
tudes and distances of the heavenly bodies—^ 
their dirersified phenomena, the laws by which 
they are directed in their varied movements, 
and the grand designs they are intended to ftdfill 
in the vast system of the universe. 

The objects with which this science is con* 
versantare so grand and marvelous-Hiuipassing 
everything that could have been imagined in 
the infancy of science— that they tend to enlarge 
the field of human, contemplation, to expand 
to an indefinite extent the conceptions of the 
human intellect, and to arouse the attention 
imd excite the admiration even of the most in* 
curious and uncultivated minds; The vast mag- 
nitude of the heavenly bodies, so far surpassing 
what could be concaved by their appearance to 
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the unassisted ^ye ; their incalculable numbers ; 
the immense velocity of their motions, and the 
astonishing forces with which they are impelled 
in their c^eer through the heavens ; the attract- 
ive inflaence they exert upon each other, at the 
distance of hundreds of nUUions of miles ; and 
the important ends they are destined to^accom- 
plish in the universal empire of Jehovah ; pre- 
sent to the human imagination a scene, and a 
subject of contemplation, on which the soul of 
man might expatiate with increasing wonder 
and delight, during the indefinite series of ages. 
Even to a common observer the heavens pre* 
sent a subUm^ and elevating spectacle. He 
beholds an immense concave hemisphere of 
unknown dimensions, surrounding the earth in 
every region, and resting as it were iqpon the 
cijcple of the horizon. From erery quarter ef this 
vast expanse — when the shades of night have 
spread over the earth — ^he beholds numerous 
lights displayed, proceeding onward in solemn 
silence, var3ring their aspects at difierent sea? 
sons, moving with different degrees of velocity, 
shining with different degrees of splendor, and 
all calculated to inspire admiration and awe. 
Wherever he travels abroad, either on the sur- 
face of the land or of &e ocean, the celestial 
Tanlt still appears eneompassing this lower 
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world ; and, after trayeling thousands of miles^ 
it appears still the same, and seems to make no 
nearer an approach than when the journey com- 
menced. While contemplating this wonderM 
expanse with the eye of reason and imagina- 
tion, the mind is naturally led into a boundless 
train of speculations and inqmries. Where do 
these mighty hearers begin, and where do they 
end 1 Can imagination fisuhom their depth, or 
human calculations, x>r fibres, express their 
extent ? Have the highest created beings ever >/^ 
winged their flight across the^undaries of the 
firmament 1 Can angels measure the dimen- 
sions of these heavens, or explore thetn through- ^ 
out all tfaetf departments? Is there a boundary 
to creation beyond which the energies of Om- 
nipotence are > unknown, or does it extend 
throughout the mfoity of space ? Is the im- 
mense fabric of the universe yet completed, or 
is Almighty Power still operating throughout 
the boundless dimensions of space, and new 
creations still starting into existence t 

Such views and inquiries have a tendency 
to lead the nuiid to sublime and interesting 
trains of thought and reflection, and to aflbrd 
scope fbr the noblest energies and investigations 
of the human intellect. A serious contempla- 
tion of the heavens opens to the mental eye a 
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glimpse of orbs of InconceiTabl^^ magnitude and 
grandeur, and arranged in^nultitudes which no 
man can ^ number, which have diffused ^their 
radiance on our world during hundreds of gen- 
eraUonSi It opens a vista which parries bur 
views into the regions of infinity, and exhibits 
. a sensible display of the immensity of space, 
and of the boundless operations of Omnipotence : 
it demonstrates the existence of an eternal and 
\ incomprehensibl^e Divinity, who presides in all 
^ the grandeur of his attributes over an unlimited 
empire. Amidst the silence and the solitude 
of the midnight scene, it inspires the soul with 
a solemn awe, and with reverential emotions ; 
it excites astonishment, admiration, and wonder, 
and has a tendency to enkindle the fire of ^e- 
^ votion, and to raise the afiFections to that ineffa- 
ble Being who. presides in high authority over 
all the movements of the universe. It teaches 
us the littleness of man, the folly of pride and 
ambition, and of all that earthly pomp and splen- 
dor with which mortals ^are so enamored — and 
that our thoughts and affections ought to soar 
above sdl the sinful pursuits, and transitory en* 
.joyments, of this sublunary scene. 

Such being the view« and the tendencies of 
this science, it ought to be considered as bear- 
ding an intimate relation to religion, and worthy 
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the study of ervery enlightened Christian. It 
has been said, and jastly, by a celebrated poet, 
that *<^n undevout astronomer is mad." The 
evidence ^f a self-eiastent and eternal Being, 
whose- wisdom is inscrutable^^and whose power 
is unc<mtrollable, is so palpably manifested in 
the arrangement and the motions of the celes- 
tial orbs, that it cannot bnt make an indelible 
impression on every rational and reflecting mind. 
Though the heavenly bodies have *< no speech 
nor language," though they move round the earth 
in silent grandeur, and " their voice is not heard* 
in articulate sounds, yet ^* their line is gone 
throughout aH the eartb, and their words to the 
end of the wojrld "—proclaiming to every atten- 
tive spectator, that "the hand that made them 
is divine." So that there is scarcely a tribe 
or nation cm the face of the earth so inattentive 
and barbarous as not ta have deduced this con- 
clusion, from a survey of the movements of the 
celestial- orbs.' " Men^" says Plato, "began to ^ 
acknowledge a Deity, when they saw the stars 
maintain so great' a harmony, and the days and 
nights throughout all the year, both in summer 
and winter; to observe their stated risings and . 

settings." Another heathen philosopher, Cicero, f^/^ 
thus expresses his scpatiment^ on this point: - 
" What can be so plain and clearas, when we be- 
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hold the heayens, aad view ^e celestia} bodies, 
that we should conclude there is «ome Deity of 
a most excellent mind by^' whom these things are 
governed — a present and Ahnighty God ? Which, 
he that doubts of, I do not understand why he 
should not as well doubt whether .there be a 
«un that shines, and enlightens the world/^ 

The sacred Scriptures, in numerous instaaces, 
direct our attention to this subject. " The hea^ 
vens," says the. Psalmist, " declare the glory of 
God ;" that is, they manifest his wisdom, and 
power, and bene&cence to the inhabitants of the 
world ; '< the firmament showeJkh forth," or pub- 
licly declareth, " his handyrwork." " Day unto 
day uttereth speech, and night unto night showeth 
knowledge. There is no speech nor language 
where their voice is not heard.'' In reference 
to that department of creation which, astronmny 
explores, it may be said with pecidiar proprie^, 
in the language of Scripture, "The works of 
the Lord are great, sought out of all them that 
have pleasure therein.'' Throughout the vol- 
ume of inspiration, our attention is frequently 
directed to the contemplation of the heavens: 
** Lift up thine eyes on high, and behold who 
hath created these things ? — The everlasting 
God, the Lord, the Creator of the ends of- the 
earth, who fainteth not, neither is weary ; there 
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j» no searcliiDg of his i^iider8taiiduig.--<*Hp bnng- 
eth out their host by number, and calleth them 
ail hj names : by the greatness of bis might, 
for that he is strong -in power ; not one faileth. 
-^It is he that [^itteth upon the circle of the.earth, 
and the inhabitants thereof are as grasslu^pers. 
-—AH nations before him are as nothing ; and 
they are counted to him less than nothing, and 
yanity.'' — " Hearken unto this^ O Job : stand 
Btill, asid consider the wondrou3 works of God." 
Hence it appears,. that it is not to be. consi- 
dered merely as a matter of taste, or as a rational 
amusement, but a? ftn inyperative duty, t& con- . ^ 
template the works of the Most High, and es- 
pecially the manifestation of his power a^d 
Godhead which the heaveiis display ; that we y 
may deriye more enli^rged conceptions of his ^ 
glorious attributes, and be enabled to render to 
him that tribute of adoration andpi;aise wluchis 1^ 
due to his name. For it is represented as one 
of the characteristics of the ungodly that, while 
^ the harp, and tl^ viol, and the tabret, and pipe, 
and wine arp in their feasts, — they regard not 
the. wprk of the Lord, neither .consider the ope- 
ration of his hai^ds ;" aAd consequently, " he 
. will destroy them, and not build them up." It 
is therefore the incumbent duty of the young ; 
of every professing. Christipn; and of eveiy 
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rational inquirer, not only to study the facts, 
doctrines, and duties exhibited in the system ipf 
divine reTelation, but also tq cont^nplate l^e 
manifestations of the Creator Bfi exhibited in the 
system of creation. They are both leevelations of 
the same almighty and beneficent Being-^eman- 
ations from the same adorable Divinity ; and the- 
views and instructions th^ respectively unfold^ 
when studied with reverence and intelligence, 
are in perfect harmony with each other, . The 
study of both combined is calculated to make 
the man of God perfect, and " throughly fur- 
nished unto all good wojks.*^ 

In the following small volume it shall be our 
endeavor, after a brief i^etch of the history of 
astronomy, to direct the general reader in th^ 
study of some of those objects which the hea- 
vens unfold ; and we shall chiefly select those 
parts of astronomical science which are most 
level to the coihprehension of those who have 
had little opportunity of engaging in scieiiufic 
pursuits. In the present volumelit is proposed 
to confine ourselves chiefly to a description of 
the Sohcr System, and the phenomena it exhibits, 
together with a few instructions as to the best 
mode of contemplating the apparent motions and 
the diversified aspects of the firmament. The 
discoveries which relate to the sidereal heavens; 
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the general arrangement of the fixed stars, their 
^stances and magnitudes ; the facts which have 
been discovered rejecting new stars ; Variable 
stars; double and triple s^ ; the milky wayj 
the different orders of the nebulai ; and a variety 
of other topics connected with such subjects, 
will form materials for another volume similar 
to the present. 

in the mean time we may just remark, that 
all the wonders we behold, both in the heavens 
above and in the earth bene,ath, demand our 
serious attention and devout contemplation. 
They are all the workmanship of that great and 
adorable Being in whom ^' we live and move ;" 
who at first " spake, apd it was done ;" who 
gave the command, and the whole of t&is stately 
fabric of heaven and earth started into being. 
It is the same God who created the planets and 
the host of stars, and that conducts th^i in all 
their rapid motions ; who is also " the God and 
Father of our Lord Jesus Christ,'* and "the 
Author of eternal salvation" to all who obey 
him. All these works display his infinite power, 
his unerring wisdom, and the riches of his be- 
neficence; and demand from every .beholder 
that tribute of praise, reverence, and adoration, 
which is due to Him "who created all things, and 
for whose pleasure they are and were' created." 
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BRIEF SKETCH OF THE HISTORY OF 
ASTRONOMY. 

Astronomy was undoubtedly one of the ear- 
liest of the sciences cultivated by the human 
race. Some of its facts and first principles 
must have been known from the beginning of 
the world. Forwhen the shades of night opened 
to view the azure firoiament, diversified with a 
multitude 6f shining orbs — ^the moon walking in 
brightness— the planets moving in their courses 
-^and the host of stars displaying their diver- 
sified radiance — such a scene must have at- 
tracted the. attention of overy spectator, arid led 
him to ob3erve their apparent motions, and to 
inquire into their order and arrangement, and 
their use in measuring the exadt length and 
proportion of days, and months, and years. 
Hence Milton very properly represents our first 
progenitors, Adam and Eve, celebrating the 
praises of their Maker, after taking a survey of 
the nocturnal heavens. 

Adam. " The^e are ihj glorious warks, Parent of good, 
Ahnighty ! thine this universal frame. 
Thus wond'rous &ir $ thyself how wond'rons 
then! 

Eve. Unspeakable f who sitt'st above these heavens 
To us invisible, or diinly seen 
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In these thy lowest works; yet these dedsm ^^^^ 
Thy goodness beyond tbooght^ Mid power ^ 

divine,*' &c. K> 

. Josej^us, in his book of the "Antiqmties of V" ^ 
the Jews," relates that '* Seth and his de- ![^ 
scendants w^re persons -of happ;^ tempers, and ^ ^ 
lived in peace, einplo3ring theinselves in thel^'^ 
study of astronomy, and in other researches ^ 
after useful knowledge.'' tte also remarks that^ I 
" God indulged the antediluvians with a long, 
life, that they might bring adtrcmomy and* geome- 
try to perfection." And the long lives of men, 
at, that period j when many reached the age of 
eight or nine hundred years, had a tendency to 
^improve the science of astronomy ; since the^ 
same individual might observe the planet Saturn 
go through more than thirty revolotions. We 
have, therefore, reason to conclude that many 
of the antediluvians were intelligent astrono* ^ 
mers : but their observati(»is, if they were ever ^x 
recorded, must have perished in the general 
deluge, unless Noah, who was a wise and good 
man, had secured some of the most valuable of 
them in the ark, and transmitted the results to 

I his posterity. . , . ^ 

^ After the deluge, the nations most noted for 
v^ the cidtivation of the science of the heavens 

"^ were the Chaldeaos, the Egyptians, and the 
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^ , Chinese. It i« remarked by Josephu^ that 

^ S ,' Abraham was a most attentive observer of the 

^ ^ stars ; that he was a person of great sagacity, 

V^ both for understanding all things, and persuading 

nIV bis hearers, and that he first brought astronoffly 

from Chaldea into- Egypt. , 

The Egyptian^ appear to have raiide some 
progress in astronomy at as early a period as 
the Chaldeans. Their pyramids, the most an- 
/ cient monuments in the world, prove their skill 
* in practical astronomy, as they are all situated 
in such a manner that their several, isides front 
very exactly the four^ cardinal points, east, west)- 
north, and south. pShe system adopted by the 
{Egyptians was the following : they conceived 
^ \ that the planets Mercury and Venus revolved 
C like satellites around the 8un,> their orbits bhing 
<! carried along with him in his revx)lutibn round' 
^e earth. They supposed the.£arth immovabl e 
as the c entre of the system , and &e other celes- 
tial bodies to turn round the. same centre ; fii^t 
the moon, then the^sun^ about which they sup- 
posed Mercury and Venus to revolviB, next the 
planet Mars,, then Jupiter, next to Jupiter, Sa^ / 
turn, and, lastly the sphere of the fixed stars/ 
The Chinese pretejid. that their nation studied 
astronomy soon alkei the flood, and date their 
aatronomical knowled|[e from Fohi, the first of 
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their kisgs ; . supposed by «6iiie .to . have been 
Noab, as it 13 understood that he jonmeyed with 
his children in the direction pf China, about the 
time of the building of tho tower of Babel- 
AmoAg the Greeksf, astronemy was cultivated 
^ by Thales, the Milesian, Anaxi^ras, Anaxi- /J ^ 
^ mender, Pythagoras, Aristarchus^ and others. ' 
C / Pythagoras , who flourished idx>ut five hundred 
J, years before the Christian era, t a.u^l»t that the ^ 
^^ sun is in the centre of th e universe ; that the 
Vrk earth is lobular, and moves roun^Tthe suns that 
^^ Venus is the moroingi as well as the evening 
A JK. ***' ' tfaat^hejBb^a jeflects the sun's ray s, and 
\^. V^ is inhabited ; that the stars are worlds,ltnd that 
O comets are wandering stars. This is nearly 
the system which was restored by Copernicus^ 
ii^^e fifteenth century .j^ 
> ^ Hipparchus, bom at Nice, in Bithynia, ap- 
pears to have made oODsiderable advances in ^.V 
? tl^e cultivation of every branch of astronomy. /^ 
V f He flou rished about o ne hundred and £6Tt^ years '^ 
^ before Christ. He was^anao^g the first astron* 
^4 omera on^record who attenopted" to nbiUberiHe 
^ stars, and to determine'^Theif exact positions. 
"N^ He was first induced to commence this labor 
/V^ in consequence of the, appearance of anew star, 
\^ in order that succeeding astronomels might learn 
{\ whether any changes take jdace in the heavens.^ 
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^ ^ Ptolemy, a native of Pel^siom, in {Sgypt, 
born In the year 69, is die most > ancient astro * 
nomer whose weftg have been, handed downjto 
o^gjimfi^. His Almagest, or the great compo- 
/ sition, is ^lat to which we are indebted, not 
^ only for its own observations, but for almost all 
that remains of Hipparchns, Aristillus, Timo* 
charis, and the antient Babylonians. According 
to the isystem of Ptdenoy, the earth is im- 
{/ movi^le in the centre'^oTthe universe, an2[ the 
planets move arounH it in the following order : 
first the moon; then Mercury and Venus ; next 
to Tonus the sun; then Mars, Jupiter, and 
Saturn, in the order here stated ; and above ail 
these, the firmament of the fisted stars, all whi^h 
were conceived as revolying around the ear^ 
every twenty-fourjbovrs. He supposed thai the 
planets moved round the earth, each in a vast 
solid transparent globe, having the planet at- 
Ns vj tached to its surface ; and as the»se transparent 
] ^ spheres did not account for all the motions and 
' ^-^>^ apparent irregularities of the heavenly bodies, 
^> he contrived other and still more complicated 
machinery, sueh as cycles, epicycles, deferents, 
&c., in order, if possible, to solve appearances. 
This sygleip, notwithstanding its absurdity, and 
^ its contraries to the appearances of the uni- 
verse, continu§din4^gue, even among the learn- 
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ed, for the space of more than one thomsnd 
four hundred years, or- til l the middle of^t he 
fifteenth centur y. During thi^ jperiod, « few 
inmyiduals appeared who cultivated astronomy, 
such as Almandor, Almanon, and others ampng 
the Arabians J Wugh Beigh, a prinee of Tar- 
tary ; Alhazen, an Arab tn Spain ; Alphoiiso X., 
king of Castile; Roger Baedni and several 
others ; hut they dl adopted the absurd hypo- 
thesis of Ptolemy, y' 

/About the beginning of the sixteenth centwy, 
Copernicus, ~a bold and (original genius, begaa 
tp be dis^guished for his attainments in astro^ 
^J ^Irnfioniy.. Perceiving that^e clumsy and unna^ 
tursd system of Ptolemy could n^ ver account for 
the motions and appearances of the celeMial 

orbs, he ajgP^gjJ^® ^^I^^??'?^^. !^ X 5 fe °» which 
had been^OToached five hundred years before 
Christ, and v^rote a profound treatise in con^* 
fihnation of it, entitled, *^ Astronomy Restored \ 
or. The Revoliitione of the Celestial Orbs." 
With a bold and dftring hand, he dashed d>e 
cryBtidl|Be_jgfag ^g f Ptolemy into Jafi(^s7swept 
aw'^^his cycles, epicycles, and deferents, pl/iced 
the sun in the centre of the system, rei|aoT6d 
the earth from its quiescetit state, aiid set it in 
motion through the regions of the fenament, in 
company with the other planetary orbs. / This 
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syiBtem was at first Tiolently 6pposed by the 
V viilgar, the dignitaries of the RomisC Church, 
and pretended philosophers, as contrary both to 
sense, reason, and. Scripture, and many of its 
abettors were subjected to violent persecutions; 
But it is now umrmally received by all men 
^ of learning, 'au2[ by every one wEo has investi- 
gated die motions and oUier phenomena of the 
heavena. It has opened to our view the har^ 
. mony and order of the planetary system, the 
^ wisdom and intelligenee of its great Author; 
and laid the foundation of all the discoveries 
which have subsequently been made in this 
science. It was afterward ^y supported bj;^ 
the writings and observations of Galjjigg^ Ke pto / 
Gassendi, Hevelius, Huygens, Cassini, and 
other celebrated astronomers, by whom its prin- 
ciples have been established on a foundation 
stable uid permanent as the laws of the.;uni* 
verse. 

About sixty or seven^ years after the publi- 
cation of this system, the invention of thie ^ 
lelescqj^e, and the discoveries made with thi| 
^^ instrument by Galileo, tended to confirm its 
' - principles, and to expand our views of the 
■^ sttbUmity, the variety, and muhitude of the 
'<. objects which the universe displays. This 
V. illustrious astronomer first discovered, by his 
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"telescope, di e^satelKteB of Jup iter, the phases Cf U 
. of Yenca, the spots of the sun, and the rotatioi f Ll \\ 
, oTtliis globejrpunS fts^xis, the mountains ^nd 
vades tn^tlEe moon, the stars in the Milky Way, 
9 and an, extraordinary phenomenon, which he 
^^ imagineHlole two smaD|rlo]^8, connected with 
^ ^e^planef J>!^urn. These discoveries were 
^ made about the year 1610, soon after the tde- 
^ scope was invented/^ ^boat. forty-eight years 
1^^^ afterward, Hny gMis , a celebrated mathematiciaa ^ ^ 
^^^ and astronomei^ ^ Holiand« With telescopes ^ jff jk 

> a mnch larger size than those of Galileo, dis- 
^ covered that the phenomenon connected with 
^ Saturn was, in reality, an imm ense^ ring sur- 
^^ rounding that plaiiet,'«Qd thiriy thousand miles 
.^^ distant from every part of it. He, at the same 

^""^^ time, discovered the fourth satellite of Saturn ; 

and in these and other observations he used 

t descopes of his own construction of t welve^ 

t wenty-thre e, and even one hundre d and twen ty 

V fe ^tin IcD j^W Some ttmeaOerward, Cassini, a 

^ French astronomer, discovered the first, second, 

> third, and fifth sateUites of Saturn, and thje^- 
^ nods of the rotation of Mars and Venus. am 

/Aboiit tEepenoHTiS^which we. .now allude, [iK h 
flourished the illustrious Sir IsaacjN[09ian, who // / [j 
laid the foundation of plj^icaTastranomy* About 
,^ the year 1666, when in the t wenty-fou rth yeag^ 
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of his^e, ke retired from Cambridge into tlie 
country on account of the plague, and sitting 
one day in an orchard, under a tree, an apple 
happening to faQ upon his head, led him into a 
number of reflections. Reflecting on the power 
by which all terrestrial bodjies gravitate loward 
(he earth, it occurred to him, that as this power 
\ is not sensibly diminished in any distance to 
which we can recede from the . earth's centre, 
there s€femed reason to conclude that it ex- 
pended much further than it was generally sup- 
posed, and even might '^ extend; aa far as the 

v' tnoon ; and if this were true, he concluded that 
her motion would be influenced by it, and that 
{ffobably it was this very force which retained 

^^ ker in her orbit. Following out these sublime 
conceptions, lie began the composition of his 
immortal w6rk^ the ^'Principia," which was 
published in 1637» in Latin, under the title of 
<* Mathematical Principles of Natural Philoso- 
/ phy." He also invented a reflecting telescope, 
which bears his name. ^ 

Contemporary with Newton were Dr. Hooke, 

Flamstead, HaUey, Bradley, Roenxer, Richer, 

Picazd, Muraldi, and others, whose labors 

^ greafly eontributed to the improvement of astro- 

^5 aomjr. Flamstead was the first astronomer 

^ .1 ■» ^ -» — . . , ^— — — -.^ 

^ wyal in the fibseryatpry^ Greenwich^ and, for 
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lieaily half a eeatmyr, was assidiioiis in his ob« 
jBenrations of the heavenly bodies. He formed 
a. catalogue of more ih an t^i ;^e thousand stars » 
with their right ascensions, longitudes, polar 
distances, and apparent magnitudes. ^Eo^ner, 
a Danish astronomer, was -the fi]»t who ^s;^ 
covered the p rogressi ve mot ion of ligh ty By 
'Comparing the'eclipses of the ^rst satellite of 
Jui»ter with the times of theix ^immersions and 
emersidiis, givrai b3rthe taUes of Cassini, he 
found that the error of the tables depended on 
the distance between Jupiter and tbe^eackh, and 
hence he concluded that the mo tion of .ligh t was 
not instantaineous, and that it moved across the \/ 
diameter of the earth's orbit in about sixteen 
minutes, or at Jhe.j^ o£JJi2^00 miles, io a 
second. ^ ^^ 

^*' Pew discoveries were made in the heavens ^^ ^ 
from the beginning of the eighteenth century /7^/^ 
till the period when Sir W. Hersch^ ap^died 
his large telescopes to the spaces of the firmar 
ment. His discoveries have greatly extended 
,pur views both of the planetary system, and of /j -^^ 
, ^ ihe sidereal havens. On the 13th of March, '^ _ \^. ', 
r?*^ 1781, he discovered a new planet beyond the '/ '^ 
r^ orbit of Saturn, to which he gave the name of ^ *$ 
jv? Georgium Sidus; but it is now generally dis- ^, t^' 
Anguished by the name pf Uranus. On the ^ f 

i t 
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11th Jaiiiiafy, 1787, he disoovered the second 

and fourth satellites which moved round this 

planet; in 179.0 and 1794, he discovered four 

other satellites revolving round the same body. 

\ J J> / In 1789 he discovered the sixth and sev^th 

^k . sateUjtes of Saturn^ he also determined the 

^^^ \ rotation and iigure^bf ' this planet— rdiscovered 

^ ^ that it had a double rii^, and was marked with 

C S^v^ several belts parallel to its equator; ^His son, 

^ Sir J. H^schel, has also distinguished himself 

by his unwearied observations on the heavens. 

>^ In conjunction with Sir J. South, he produced 

"^^ / a catalogue of 380^double stars, whose distances 

>^ and angles of position they had determined with 

•^^the utmost precision. Sir J. Herschel. after- 

^ ^ ^ ward produced a. list of upward of 3,300 double 

; ^ ^ and triple stars, from his own solitary observa- 

- y- tions, accompanied with all the micrometrical 

^ measurements ; and, about ten or twelve years 

^.j ago, he went to the Cape of Good Hope for the 

purpose of making observations in the southern 

region of the heavens, and made some interests ^ y 

ing discoveries. On the 1st of January, 1801, ^ '^' 

'*. ^ M. Piazzi, a Sicilian astronomer, discOvej eda /9^y 

*:^ * small planet between the orbits oPMarTand ' 

^'^ Jupiter, which has been named Ceres. On the 

^ J 28th March, 1802, Dr . Olbe rs, of Bremen, dis- n^ h^ 

>^ ®wrered another planet, near the same region, 
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whkh: is nanu^d Pallas. On the 1 st SepteBsber, 
1804, Mr. H ardin g, of Lilietithal, d iscove red 
another, which is named Jiino, distinguished for 
the great eccentricity and inclination of its 
orbit. On the 26th March, 1807, Dr. Olbers 
d iscoj ^ed a fourth planet, which he niuSed 
Yesta. The latest discovery of this kind we 
have to record |ras made by Mr. Hencke , erf 
Driessen, on the 8th December, 1845, when he 
di scovered another planet somewhat similar to 
thelKur now mentioned, which is nearly at the 
same distance from the sun, and accomplishes 
its revolution in nearly the same period as the 
others. This planet has been named Astrsea. 

In the present day there are many distinguish- 
ed (ndtivators of astronomical science, from 
whose observations and.reseaTches^new disco- 
veries may be expected. The names of South, 
I^erschel, Airy, Smyth, Robinson, the earl t>f 
Rosse, /Schumacher, Struve, Harding, Bersel, 
Arago, and a multitude of others, are well known 
as distinguished cultivators of the science pf the 
heavens. It is to be hoped that the eul^f 
Rosse, by means of the l arge and ^splendid tel- 
escope he has lately erected, will be enabled to 
make new discoveries, and to enlarge oiir views 
of the grandeur of the sidereal heavens. He 
has already analyzed some of th^jnegul®> &nd 
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I to coodst of imnense dosten of 
Blan wiiick oooid not be perceiTod bjr'any.fof^ 
mer telescopes ; and this, we woidd Ih^, is 
only s prelode to stOl more svUinie discoreries. 
What fintlier advances astronomymayjret make, 
we dare not Tenlaie to anticipate. The nam* 
ber of indiTidoab wlio devote themselves to 
this stndy is gradudy uicreasing ; its iastrii- 
joents of observation are ra^dly improving; 
and we can scarcely set boundaries lathe &«- 
coveries that may yet be made. In foture ages, 
man, by the improvements in optical and other 
instruments, may be able to penetrate much far- 
ther into die distant regions of the mdveriiiB 
than he has hitherto done, «nd may descry 
myriads of objects which have bitherto re- 
midned invisible in the unexplored regions 
of immensity. And after all the discoveries 
which mortals can bring to view from ibis 
tmrestrial sphere, the greater part of the works 
of the Almighty will still remain to be explored 
throaghout the ages of eternity. 



THS BOJ,AR 8T8TS1I. 



CHAPTER I. 

ON THE GENERAL ASPECT, AND THE APPARENT 
. MOTIONS, OF THE HEAVENS. 

, Previous to entering on ihe s^udy of astrono- 
mical scieHCQ^ and the phenomena of the solar 
system, it is requisite that the young inquirer 
should be directed to contemplate the general 
aspect of the hiaavens, and ihe apparent motions 
of the different bodies which present themselves 
to view in the r^gions'of the firmament. No 
one can enter with intelligence on the study of 
'astronomy, or acquire aif accurate idea of itt 
elementary principles, and of the arrangement 
and motion^ of .the planetary bodies, unless he 
has been led to observe, with his own eyes, 
Ihe apparent and more obvious phenomena and 
aspects of the celestial orbs, as they present 
themselves to the view of aiiy common and 
attentijFo spectator. For although Oie real mo- 
tions of the heavenly bodies are, in many 
instances, very different from their apparent 
movements, and although many of them appear 
to move while tibey are absolutely at rest, ye^ it 
is necessary that their apparent motions and 
appearances should be accurately inspected, in 
order that, iti the progress of investigation, we 
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may be enabled to '^^♦^^^^Tifl "^»* ^"^irn "^^ 
; only a^ge^^ Jbe in 
* the motions of other 
bodies. In . order to direct the untutoi^d ob- 
server on this point, the following observations 
are stated. - ^ 



jj reajl y in naotip n, and what on 
motion, in consequence of the 



Section I. — On the Apparent Motions of the 
Heavens during the Day, 

In the first place, let us consider the appear- 
ance of ihe heavens as seen in the daytime. 
Sometimes it happens for da^s, and even^ for 
weeks together, that the sky is overcast with an 
assemblage of sable clouds covering the whole 
face of the firmament. : In which case no celes- 
tial orb makes its appearance; but the light, 
transmitted through the clouds and reflected 
from their under services, indicates that some 
luminQus orb, the fountain of light, is above our 
horizon, and far beyond the upper region^of the 
clouds, though its form snd splendpr cannot be 
perceived. , At other times the concave of, the 
sky appears of an azure color, where scarcely 
a speck of cloud is to be seen ; like a bound- 
less desert, where no celestial orb makes its 
appearance ;. as at the dawn of the morning, 
f/^ when the aurorjimakes its appearance in the 
east. This faint lig^ gradually increases, 
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risiiig higher and higher in its brightness, ft pre- 
lade of something still HK>re grand and refulgent. ' . 
The. clouds near the horizon are tinged with ^ 
purple and Term^on,' and the mountain tops are 
clothed with brightness^ At length, the disk y 
of the sun disengages itself from ibe horizon by 
degrees, till the whole of his orb aj^ars to 
view, and ascends the ' heayens with majestic 
grandeur. The s un i» t he only object which,, 
during^jh g r-j ay y app ears cons pioubus to ihe 
naked eye ; -for although the moon is frequently 
visible in the daytime, yet she then appears ^ 
with no greater briUiancy than a small cloud of 
the same size, and is scarcely noticed by a 
common observer. . 

The apparent movements of the sttn appear \/ 
very, different at different seasons of the year^ 
and in different regions of the globe;- tn de- 
scribing these apparent motions, we shall sup- 
pose ourselves, in the first iiistance, iii the o 
ladti ^e ofjj iftyjwodegreea^JttoT^ which is "^ ^ ^ 
nearly the latitude ^f London and several other '^ ' ' 
large towns in England. The .sun's apparent 
motions in this latitude will be neady the same 
as when he is viewed from Holland, Denmark, 
Scotland, Nova Scotia, Canada, and the north- 
ern states of America. Suppose we begin our 
observations in winter, about the 2l8t Decern- ^^ 
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\y bety when the daysyu (^ porthem^nnepheTe 
are^shgtteBti' In this casie, timing our eyes to 
the south-east quarter of the sky, a little ^r 
(^ eight o'clock m the morning, we shall see the 
sun rising nearly, on the. southneasteii^point of 
the compass, snd.gnidually ascending the celes- 
tial vault. In about four hours, he comes to 
^ the meridian, or due south, the highest point 
of his elevation at that season ; after which he 
gradually descends toward the west, and sets 
in the south-western part of the heavens, about 
four in the afternoon, having descnbed a com- 
paratively small arc of a circle above the hcmzom 
At this time, when he arrires^ at the meridian, 
. or the highest point of his diurnal course, he is 
^ only about fourteen degrees above the horizon.* 
If, after this period, Ihe point at which the sun 
\' rises be observed, it will be found a little to the 

* The circumference of tb^ heavens, as well as that 
of the earth, is divided by astronomers- into three hnn- 
dred and sixty parts, called degrees : consequently, the 
distance from the horizon to the zenith, or the point 
directly above our heads, is ninety degrees, or the one- 
fourth of the ctrcomference of a clrclei When, therefore,' 
the sun is said to be elevated above the horizon four- 
teen degrees, it means, that he has risen to an altitude 
little more than one-sixth ^artjof the distance from the 
horizon to the ze nith. The apparent JbreaTtli of the 
sun'Tir moon is vety little more than half a degree. 
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noithwaxd, eveiy day, from the point at which 
he^ rose before. Oii the 21st of Ma rch, the sun ^ 
rise s due east , about forty-five degrees to the 
north of the point at which he rose on the 21st 
of December. The ti me of his yisingis exac tly 
six in the mornings six hours afterward, he 
passes th q^eridia n, at an elevation of thirty- /^ 
eig ht degrees ; and sets due west, at si:^ o'cloct 
iiTtEe evening: . At this time, the day and the 
night are of an equal leogth ; namety, twelve ly 
hours each. "^ . ' \, ■ 

If, again, we view the rising sun on the 21 st 
of Jun e, we. shall fiaad that he rises n ear tlie ^ 
^ n ort£eaa t» forty-five, degrees furtjier to the 
northward thsun on the 2 1st of March. At this 
. period, the si^i describes a large circuit around 
the heaypns ; rising fifteen minutes before four 
in . the mornjnfi^ and a3vancing^to' an elevation 
of liiqre than sixty degrees, at noon-day ;. after 
.which I^ ^ectmes towafS^tl^e west, and sets 
near the nprth-west quarter of the heavens, 
about a quarter past eight in tlie evening. The 
lengt h of the day , at this time, is about sixteen "^^ 
an3 a half hours ; and Isls bis course during the 
nigErts noT far b^low the . horizMi, there is no 
absolute darkness during the absence of the 
sun ; and his course may be traced by observing 
the motion of the twilight, or the aurora, gradu* 
3 
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ally proceeding to the noTtherD point of the hea* 

^ Tens, and from that point to the north-east, 
where the solar orb again emerges from the 
horizon. After this ^period, the sun begins j 
^ -^ every succeeding day, to rise in points nearer 
the south, and to tak^ less extensive circuits 
round the heavens, tUL the 23d of ^Segtember, 
when he agaitf rises xm the eastern goint of the 

/ horizon, and sets in the west, which is the time 
of the autumnaleguinqx, when ^ay and night 
are equal. ^ t^rom this period the sun gradually 
verges to points of the horizon south of the east, 
at the time of his rising, and the days rapidly 
/ shorten, till he again arrives near the sbuth- 

^ eastern quarter of the heavens, where he is 
seen to rise on the 21st of December. Such 
are some of the apparent motions of the sun, in 
our quarter of the globe, throughout the difierent 
seasons of the year^ and eveiy one who resides 
in the country has an opportunity, every clear 
day, of observing IheSe diversified movements. 
Besides tKe motions to which we have now 
adverted, there is anotlier apparent motion of 

*^ the sun, in a contrary direction, which is seldom 

noticed by a common observer. Every dg^he 

sun has an ap^ar^iU^notion froin west to east, 

at the rale of nearly a degree each day ; and in 

V the course of a year, or 365 days, 5 hours, 48 



miaiit^aiid'M seeonds, be miikc»:a eomj^ete^ 
efatniit uoond tibe heavenik This motioii man- 
ifeflti^ itself eMefly by the app^usncQ of the 
be^TensL ddring Ibe nigfai. If^ i&jtbe morning, j^^ 
^omeiiime lk4oT€ siiiid»e, We fiew those stare 
trfaich are near the pai ntpi the Kflzon wb^ie 
t|ie. sjyig^^^^m^s, in ajyeekrprjwo we shall find 
that &er same stars are more elevated near the 
time of sim-nsihg tha ia before , and ftor^r dis- \^ 
.tent from him , indicaS^jSat^be ir'mbving^ 
tlqroiigb the heavens* toi^atd the east," and 
leavingf^ese^stard as it were l^hmd bun. ^ If, 
lagaio, in the vev^^oing, we mark thdse staxs 
which are a litde abore the point of the setting iy 
sun, we shall ind: tharerer^r evening they make 
a nearer approach to the place- where the snn 
goes down ; tfll, after a:sbortfNmod,'.tbey ap* 
proach so near this luminaiy^ as to be over- 
powered with his rays, and can no longer b^ 
jieen^ stall indicating that the sun is approach- *^ 
lag toward the east. 

Perhaps the best way of tracing this is to 
mark the different positions of the Pleiades, or 
sevea stars, with respect to the sun. About . 
the middle of January, at ejgh tj^ocjc in the "^ 
evening, the seye^ Litars areseen nej^d^on the 
median, which observation sEould be noted 
dowii Sorthe purpose of being compared with 
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Ibtore observations. On the I st of Marc h, at 
the sameiionr, these stars will be seen^eariy 

\^ ' half-way between the meiidian and the western 
honzon, while all the other stars, at the same 
elevation, will be found to have made a sunilar 
progress. About the 15th of April, they will 
he seen, at the same hour, very near the nojth- 

^ western hanzon ; and. every day after t£is, they 

will appear ^o make a nearer approach to that 

part of the heavens in wluch the sun appears, 

tiU, being overpowered by the splendor of his 

rays, they cease to be visible. From)hese and 

v similar observations, it will be easily perceived 

that the stm has an apparent motion through the 

circle of the heaveiis, and that the revolution is 

^ completed in the course of a year. The circle 

which the sun thus describes . is ^called the 

Ecliptic, and is divided into twelve signs, and 

f^ Ihree hundred and sixty degrees. 

The apparent motions of the sun sqppear 
somewhat different, when viewed from* dif* 
ferent regions of the earth. Were we placed 
in countries under the equator, stich as at B<n> 

fy neo, Sumatra, the Gallipago Isles, Quito, and 

other parts of. South America, the sun at noon 

would shine directly from the_zenith, %t the 

. time ofjthe^ equinoxes, ^t which time objects 

would have no sGado ws. At all other tidies, the 
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Sim will appear either in the nor&ieni ot the 
southern quarter of the heatens : During the xme^ 
half of the ye»ar he shiiies from the north, and 
tlie shadows bf ohjects fall to the south : during 
^e other half, he shines from the soicith, -^and 
the shadows of objects are projected to the 
north; a circuqastance' Which can never occur > 
in our country, ^r in any part of the temperate/ 
29ones. At the equator, too, there is a perp^gibl 

Quality qfdg^aScT nights ^oughout the year ; ^-^^ 
the twilight isTshofteist, and the darkness of 
night rapidly succeeds the setting of the sun. 

Were we placed in southern kititudes^-^for 
example, at the Cape of Good Hc^, New South 
Wales, or Biienos Ayres, in South America— 
instead of beholding the sun movi^ along the' i^ 
sou tEem part of the heavens, frogaj^ lefyiaftd 
to the ng hj, as' in our country, w e should see 
him directing his course -along ^^ency^em 
part of theaki,^&o^^J^Si^A^^ 
In other irespectn, his apparent motions^ would 
nearly resen^le those already described j ex-^ 
cepting that wh en the snn i s highest at mid-d ay 
t<5^ns, he appears lowest "to tlie infiaUtants of ^ . 
these countries ;thei ^ winter iiappe aingaf the 
tJme^^gCi^urjpmmer. Were we placed in Lap^ 
land, Greenland^ or other countries within the 
polar circle, the sun in winter would be absent 
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. forifireekr, aadovett for nMmtbs togetbot^ vmk 

^ in Bunimer lie woidd tUne without iaionamm 

for a ctirresponduig {)ostion of timo ; i^peannig^ 

every dsyut make a complete qirole rowul tbe 

beareiiBybat never descending belowttiehoEizon 

^ dnring the Ispae of six weeks^ or wen three 
^ foar nipnths. Could we ^suppose ouraelvoQ 
placed atjgie north pole, the niotioaof the eua 
woiuld produce a different* aspect from any of. 
those now^ described. On the Sl^^of^j^loiishy 
we should see a portion of the sun's disk apk 

. ' pear in the lioriaon, after a lOng night of six 
months. This portion of the sum would agpear 
to move quite round^eLJl)&nzon every twen^ 
four hours. ; it would gradually rise higher and 
higher till the whole orEToFtEe sun ma£> its 
appearance, As the eeason advanced, d&e sutt 
would appear to rise higher and higher^ till» on 
the ^Ist of Jun^, he attained the altitude of 

^ twenty-three imd a hf^;d^greea shove ,ihe horit 
zon; after which his altitude "woidd gradually, 
decline till the 23d c£ September^ whea he 
would again Sf^ar in the horiaon. Dnring thft 

^' whole of this period of siz months, there is perw 
petual day ; Ae stars are nerer seen, ai^d tbcf 
smr appears to go quite round the heaveiw evety 
twent)r=4bmr hmm without setting, in cirolo s 
nearly parallel with the horisOa. 
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. Spch aire some of the molidiis and asp^ct^ 
of tha sun, as viewed at difier^nl^ sei^nj^ lof : tfatS^ / 
ys^, and from different paits of the. earths Let ^ 
it be. carefully remeoibered, that . these nM^ons 
areaot ]:eal, but only apparent. Whiji^ pce^en^ 
iag ail these div^nsifiiid aspects ao^ move^aents 
to spectators plaaed in di^rent positions, it caa 
be proved that the sun is, notwithstanding, a / 
quiesoent body in the centre of .the plaaetaty 
systetn. !By die rotaticoi of the earth round its 
axis fromijrest to. east every twenty-four hours» 
and by its revQli^tioA round the sun every year^ {/ 
all the apparent motions we have hitherto de- 
scribed are produce^, and completely acpounted 
for, as^ vre shall a&erw^d i^o^r, when we. coma 
to illustrate^« Ae evidences which prove that 
the earth on which w:a dwell is a moving- 
body. 

Whea^^e vie^ar the sun pursuing his coura^. 
through the heavens in a olearand serensL^ky, 
we are apt to imagine (hsit d^ero are po, oib^x 
celestial bodies disusing ^eir. rays abo>v^ pur 
hori^n. This, however, is far from beii^ the 
case. In the fiill.bla^e of day, there, are as 
many stars, at- an average, around us in^ the 
finnament^ as. are beheld in a clear sky at the 
hour of midnight ; but their light is overpowered 
by the more brilliant sjdendor of ^ the sun.- JBy 
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means of eggatorial. telescopes, whicli can be 
ina£"to point to any particnlar part of the hea- 

i vcns, all the larger^ sl^rs of the ftrinaTnent may 
be seen even at noonday, while the ^un is . 
shinmg^in all Ms splendor; nay, there i» 
scarcely a star visible to the naked eyev during 

. night, bnt may be seen in this way during the 
Uase of day, and its exact position in the 
heavens pointed out. During a total^eclipse of 
the sun, when the inoon interpCKses her dark 
bo2[^'*l)etween us and ^e sun, some of the 

ty planets and the larger stars have appeareths^^ 
distinctly as at mi3night7*But the tnomeiit the 
moon lias passed a little over the disk of &e 
sun, and a glimpse of his beams has shone oiit, 
ibeir feeble light beoomes undistinguishable, 
and they are no longer^rceived^ Sometimes, 
^ too, it happens that stars have been seen from 
the bottom of deep wells and mines, when large 
ones happen to pisiss near the zenith during the 
day, and the planet Venus, when brightest, has 
v/ frequently beea seen with the naked eye in ^e 
daytime, /when at no great distance from the 
sun. Thus it appears 4hat'the sun passes 
through the heaveni^ every day with stars all 
arouiid him, although invisible to the unassisted 
eye — jijst as the irioon, during night, is seen 
surrounded with starsj which thie faintness of 
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her light is not sufficient to o^tpow^r:* Hence 
it happenis that astronomers ean trace the exact f/"^ 
path of ^ the son amoDg the. stars, every day, 
dnhng his i^pparent annual circuit ronnd the 
he&rens. 'They ciah tell what stars are near 
and around the sun ; what clusters he is leaying 
behind hint-, to what other clusters he is ap- 
proaching ; whait stars or planets are near his 
liiargin, and wh^t stars are behind his luminons 
g^obe, with as much accuracy as if they were 
ail visible to the. naked eye, as at midnight. . 

Section II. — On the Apparent Motions of the 
Heavens during Tfight. 

When a x^i^reless observer, on a clear even- Ky 
ii^g) g^Z^)3 upQn the firmament, he beholds a 
number of shining' points, some of them far 
more brilliant than others, dispersed through- 
out every region of the sky ; but he cannot tell 
whether they appear to move or to remain in a 
&ed position ; whether they shift their posi- 
.^<ms.with respect to each other ; whether they 

* The aathor had freqaently seen, by the equatorial 
telescope^ in .'the daytime, not -only nttmerouBr stars of 
the.firHt; second^ and third magnitades, in regions of the 
finnament at a distance from the sun, but has percieived ^ 
the planet Venus, when immersed in the sun's efful- ^ 
gence, and wh'eb'it was within a degree of the margin 
of that Imdinary. 
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rise Mid set ; wbelher all the stais visible at 
six o'clock ia the eveniag are. also seen at mid- 
night, or whether the same clusters are .ta be 
seen in summer as in winter. There are thoor 
sands and millions of mankind who have occa- 
sionally gaaed on the starry vault who oonld 
give no reply to such interrogations. ~ Such is. 
the apathy with which the most wonderM 
works of Qod are viewed by the great bulk of 
mankind ; alt)iough only.a few days or hours of 
serious observation would be sufficient to solve 
some of the questions to which we allude. 

In order to illustrate the apparent motions of 
the heavens, let us suppose ourselves, placed in< 
a situation which commands an extensive view 
of the sky, about the beginning of January, at 
eight o'clock in the evening. At this period, 
on a serene evening, when the sky b. destitute 
of clouds, a sublime and bteutiful spectacle 
presents itself to view, as some of the poost bril- 
liant constellations are then ubdve the horizon. 
We behold a vast hemisphere expanding over 
our heads, whose . centre we seem to occupy, 
and which appears to rest upon our horizon^ 
Above and around us, on every hand, a multi- 
tude of brilliant orbs, of various degrees of 
splendor, display their radiance. But whether 
they are in motion, or at rest, does not appeiur 
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at ike first glance. We imist maktf diff^re^t 
observations) and v^t for some time till their 
modOn,or rest; be discovered. - Tb ascertaiitthis 
point, let Us fix eh a particular atar, or a cluster /.^ > " 
of stars, and Jmtkg it in contact with a Ghureh 
9{»re^ a ^imney top, the twig '0f a tree, or any 
elevated object, and'dUr line of vision, and in a 
abort time we shall find it has moved onward 
to the west, while we hare retaained stationaty 
in our positidn: Qr^ if we direct a common y 
telescope to any ^tar/ and fix the instnlmbnt in k 
Me popition, in a few/minuteathe siar vill have 
passed from the field of view to the westward. / 
If we look at a star near the horizon in the west; ^ 
in a few minutes it will sink beyond the limits 
of our view, and disappear. If we ^mark any 
paarticidarstar just risen above the eastern hori- ^ 
zon, in an hour or twa it will be seen consideF- 
ably elevated above its former position j and 
every minute rising higher and higher. If we 
look at any bright star rising dula easi, about six i/^ 
o'clock in the evening, at twelve, midnight, it 
will be on the meridian,^ &[ due south, at an 
elevation x^ thir^-eight degrees, and at sii 
o'clock- next morning it will be seen setting at ; 
the western point of the horizon. In like man- 
ner, ' any^ other star- rising toward the east, 
north-east, or south-east, if carefully observed, 
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will be found to lise gndurily till it oome to 

the meiidiaii, and then idecline in a western 

direction, till it set either in the west, north- 

. west, or sonth-west. If it rise in the north- 

^ east, it win set in the north-westj and if it rise 

m the south-east, it will set in the sonth-west ; 

^ in the former case -describing a larger, pid in 

the latter a lesser portion of a circle, in the 

sphete of the hesrens. . 

The following are some varieties which may 
be observed in the apparent motions of the 
stars. If you look toward the south you will 
observe some Stars just appearing above the 

^ horizon, grazing this circle, as it were, but not 
rising above it, and then vanishing. If you ob- 
serve a group a little to the. east of ihe south, 
you will find them rising above the lioriz<m, 
making a small arch, and &en going down a 
little to the west of the meridian. If you mark 
another group rising mfuch further to the east, 

^ you will find the'se describing a much larger 
arch, and taking a much longer time before 
they go down to the' westward of the meridian. 
^' If now you turn your face to the northern pairt 
of th^ sky, you will find some stars that just 
skim the horizon, at certain times,- near the 
north point, and then gradually mount up to the 
top of heaven, till they come nearly over head, 



and tkeQ desc^nd^ and again nearly tbueh the i< 
northern horizon^ and. ascend > agson withoat ' 
e^Sk- disa| >pearing , describing a complete circle 
dlxxve lEeSpdzon. Such are tb^ bright stars y^ 
Vega, Cf^ella, and several others^. Other stars 
tKat are higher tban these, when seen near the «^ 
iior^hern horizon, likewise describe, complete 
circles in die sky^ without approaching the 
horizon \ and these circles gradually diminish, 
till at last you^ arrive at ^a st^- which seem$ 
scarcely to move from, the point where it is 
statipned — all the rest seeming, to circulate 
ixiund it as £t centre. This is called the Pole ^ 
Star, which, to a common observer, never seems 
to vary its position ; and, in the latitude we 
have supposed, is elevated iaor& than fifty de- • 
grees above the northern horizon. The time occu- 
pied by the stars now alluded to, in completing / 
their circles, is about twenty-four hours, or, more 
accurately, in twenty-tjiree hours, fifty-six. min- ^ 
utes, and four seconds, and they all finish their 
revolutions in exactly the same period of time. 
For illustration of what has been now stated, 
let us suppose ourselves to be viewing the 
northern quarters of the heay.^s, about the 
beginning of November, at eight o'clock in the 
evening. At this time, the Gifeat Bear, pr 
TJrsa Mi^oTy wijl appear near the lowest part of 
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die horiton. I refer to diis tonstriliikii, be- 
eauso it is gerierallj known, eyto lo comiiKm 
ebserren, and is sometiines dietingiiislied by 
the names of ** the Plough," and of '< Charlcia'js 
Wain." That part of the constellatioii which 
is generally TeoogniMd, consists of seven bright 
stars, of which the four toward the right AMnn 
a kind of inegular square, and the three stars 
stretching out from it to the left form a kind^f 
inregular curve. In the following figure (fig 1) 




this constellation is represented in four posi- 
tions. 
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IflMiiediately above l)ie letter s^ in ike lower 
part of the figure^ are two stars, formhig the 
nght side^of the square, the H|^rmo8t of which U 
is called Dtkbbe, and the lo#€r one Merak. 
They aye aboat^ve degrees distant from each-^ 
other, and are most freqaently known by the 
name of ''Pointers,'* because they 'alwa^'s point 
toward the pole star. ' The pole star is repre- 
'sented in the central part of the figure ; it is 
about twenty-nine degrees — brnearly six ti'me* 
the distance of the two pointers-^fronr Dubbe, 
•and in whatevet positioYl this constellation may 
hi^pen to he, theso. two stars always point to 
the^ pole star, which is the - first bright star in 
the line with pointers, at the proportional dis- 
tance exhibited in Uie engraving; and by attend- 
ing to .iMs circumstance, the pole star may at 
all times be distinguished. ' Such is the posi*^ 
tion of iMs constellation «t ei^ht o'clock in the 
evening of the 1st of November. If now; we 
view this constellation, about eleven o'clock the 
same evening, or a few evenings. afterward, we 
b1m£ $iid that it has moved considerably toward^ 
the east^ and to a higher elevation ; and at tWo 
o'clock the ne:ct morning, it will be seen in the 
position represented at'E, with the pointers still 
directed to ^e pole star. vAt eight o'clock in 
the moTning, it will be seen at n, when it will 
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appear in i^e zenith, with the pointers {lointiag 
downward toward the. pole. At twoi^'clock 
in the afternoon, if it could then be seen, it 
would appear as represented afw, to the west 
of the pole^ and the pointers pointing eastward 
to the polar sta,r ; and agaip, about eight in the 
evening it . will return nearly to its former 
position at s. ^ 

Again, this constellation appears^ in different 
positipiis, at the same hour, at different Seasons 
of the year. We have seen that, in the i>egin- 
ning of Novembel:, at eight o'clock in the even- 
ing, it appears as represented at jr^ in the 
beginnieg of Eebraary, at the same hour, it will 
appear as represented at s.rii^ ^^o begimiing.of 
May, as exhibited at n ; and in the 4i>eginniag 
o^ August, at the same hour, as represeuted 
at w." 

In order that none of my readers may iaU 
into mistakes, from what has been now staled, 
I ,may be {permitted to mention the following 
anecdote : — A few years ago, I pointed out in 
the heavens, to a lady of iny acquaintance, the 
constellation of the , Gre^t Bes^, and showed 
her how she might mark its positions at different 
times, audits apparent revolution round the -pole 
star. About a year aftenyard, she told me she 
had carefully made the observations to which 
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I had directed her, and fooad ihem to porres* 
f>9nd< to what I had stated. She «{^ared, 
howerer, to have paid, no attention to i^ny other 
stars bilt those of the iGrreat Bear ; and on 
pntODg. several questions to her on the subject, 
I found that 3he conceived of the notion of the 
Great Bear as if it had been a huge monster pfor* 
suing, its way through the midst of the surround* 
ijBg stai^, as if they had all been at rest, withcut 
apparenldy. shifting their posidoii-^^omewhat 
like' a huge imimal. pursuing; its way through a 
crowds while .every individual of the crowd le^ 
mained neariy in the same portion. Now, that 
my readers may not.iiBdl into the same mistake, 
let it he carefully remembered tl»t all the stars ^ 
in the neighborhood of^ the pole ha^e the same 
apparent motions and revoluticms as the .Great 
Be^r, all moving in concert, but some of thcim 
describing larger, ^god others smaller circlesi 
uround th^ polar point, and all comple ting theiy v^ 
revolfit^ODi in the same Jime, namely, in twenty^ 
four hours. *-. # . 

. iHaving represented the pole sta» in the centid 
of the engravings taprevent mistakes^t'maybe ' 
proper to mention, that this star, altlfbu^h to a . 
cdmmon observer it appears in a fixfeilt^d^itiony \/ 
is not exactly in the poli^pohit: iVlrdK*{>/esent 
one degree and thirty-two kmnirftlHIfirDfit t^ r 
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north po)e (^ th^jieaTens, and revolves aronncl 
i^^vQi^Lilajr in a circle of about thi:;ee 4jggr^s 
in diamfit^* This motion may be perceived 
by placing a telescope in a fixed position, f|,nd 
. directing it to this star, when we shall find 
* that, after an hour or two, it will have movc^ 
out of the field of view; There is no star ex- 
actly at the polar point, and this is called the. 
^' polar Mar, because it is the nearest bright star 
to the north ^poIelSf the heavensnt forms the 
tip of the tail, or the extre^naity, of Ursa Minor ^ 
or the Lesser Bear, which likewise consists of 
seven stars, arranged very nearly in the i^ape 
of the Greater Bear, but in a reverse. order. 
This constellation, which is much nearer the 
pole than Ursa Major , may be seen revolving 
around it, in the same manner, as we have de« 
scribed above, but the stars of which it is com- 
posed are much smaller, and not so easily 
^ distinguished as those of Ursa M^or, When 
^1 the Great Bear is at its lowest position, as at 
WL ^, {^g. 1,) the square of the Lesser Bear is 
considerably to the we8tward,.and.the four stars, 
of which it is composed, are directly s^ove the 
tail of th^ Great Bear, at the distance of about 
twenty degrees, as at a. 
. Let us now suppose ourselves contemplating 
V^^ (he, soutllertti easterq, and western parts of the 



THE SO>AR,.STSTKH« 5| 

heavetis, about the-beg innmg of Januay y. atriine ^^ 
O'clock in the evemng. At this time we shalF 
see the sievea sta rs, a very little to the wi^st ^ 
of the meridian, and at a very high, elevation. 
Next to this duster: on. the east, but a little 
lawer, is JJdebaran, as the Boil's Eye; a mddy 
star of the first, magnitude, in the constellation 
of- Taurus. South^b;^jgaat^of^ and 

considerably, below it, is the splendi^.^^QPstel- 
lation of Onon, distinguished by four bright 
stars forming an irregular square, or pairallelo- 
gram, in the nnddle of which are thVee bright 
jBtare in a straigbt line,^' at equal distances from 
each other. This is one. of the most splendid i^. 
constellations in the heaven^j and is distinguish- 
ed ;by almost every common observer by the 
thre% stars now mentioned^ #hich£Drm the belt 
of Orion, ot what Job .> calls " the bands . of 
Orion," and are sometimes known by. the names 
of >*<the three Kings,'^ " the Yard,'/ and « the 
Lady's Elwand.**' South-eastfrom Ojion,* at a 
low elevAtion, is die ^ir Sir^iis, belqiiging to 
Cams Majors or the Gr^l Dog, which is con- 
sidered th e m<^ brill iant^^^ed^star in th'^ i^ 
heavens. North-past from g^rius, at a higher 
elevation, ls_Progypn, a bright star in, Canw </ 
Minor, or the Little Dog. North from Prpcyon, 
at a much higher altitude, ^are the bright stars 
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^ Castor andjPonux, belonging to th« coi^ 
tioa Gemini. If, then, tluree hours ailer having 
made these observations, or about midnight, we 

^ view. the face of the heaVens, we shall find a 
considerable alteration in' the positions of the 
stars and constellations to which we have re- 
ferfed, The seven stars w^l^then be fptmd to 
have moved half way between the meridian and 
the western horizon, followed by Aldebaran, 
which is then a considerable distance past the 
meridian to the westward. The constellation 
Orion is likewise westWard of the meridian^ 
and the bright star Sirius, which was formeriy 
in the south-east, is now nearly due >8(Hith. 
Procyon, and Castor and. Pollux, whidi^ at nine 
o'clock, were a great way toward the east^ are, 
at midnight, not far from the meridian, and at 
a much higher elevation. All which cifcnm* 

./ stances show that thie variou^s clusters of stars, 
in the eastern, southern, and western portions 
of the heavens, have a reffljar and uniform 
apparent fiiQtion from east to west 

Such are some of the general a^^arances of 
the heavens, as vieXved in our northern latitude ; 

V but in sevieral^ther quarters of the globe theib 
aspects wffl ajgeVrsbnaewhat dISerent. Wera 

^ we placed und er tSe^ uafci^ in the island Of-' 
Sumatra, or about Quito, in South America, we 
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Alioifld b^hdd all t]b^ stam- in file firmamexft 
proceeding in their courses from east to west 
Ail the stars Would appear to ^^r^ and •^ 

none of tb^^in would describe citdes above the 
liorizon, aa^ some of them appear to do in our 
nohbem region; The fiorfh pole, which, in 
our iiitittide, i» at a high ek^lition, would appear ^ 
in the northern point of the. horizon, and the 
south pole would, at the same time, be visible 
in the opposite quarter of the heareris. In our . 
latitude, we caniiot perceiro above two-thirds of 
4^0 Ytars which may be is^en in the firmam^t, 
but, alttgegnator, adl the vi'^ible ^tat^i of heaveft ^ 
may be perceived. Daring the space of twenty* 
feSr hours they all pass aloug above the hdriajon. 
The one half of Ukom, indeed idannoi be seen 
on account of the light of day, but, in tiio course 
of a year, they are.^all visible.. Wete we placed 
in Yw Diemen's Land, oral ifie Ci^ of Good ^ 
J^opo, wo shoidd behold niiEltitiides of dtam 
which «»« p over visibl e^ otir latitude, and Ae 
oonatdlatioiis of the Great ^nd LrttleBears, ^/ 
G aasiftp eiaa and otbef_d^ters, wo njSnbe ' no 
k mger viaibl o. Could we take our 'station"1it 
th e north poio of the eard>. the st»s;wonl8' ^ 
i^eaJM^mti^^ yet tp^stjffli 

1^. AUtheatmtkjHbleftotifri^pcffnt woc^ / 
l^ipeair to tti6ite^ ro«ftd ^ heavena ab ove the 



54 THK &OLASL STSTSX. 

^'horizon, in jparallel circles,. every twenljMbtir 

hours ; aqd^^aJIthdluCfijdd^IIPt^ ^^ ^^f^ ^ ^1^ 

/ a situation .might ^be.|^rceiYed every hour and 

^ minute, in :a.filfiar^8ky^ whenthe sun is aS^t. 
But, from this point, only one half of the firmar 

^ ment 19 visible,. and none of the stars belonging 
to the other half ever rise above ihe.honson. 

Section III.— :Conclusians deduced from the 
preceding Facts und Observations, . - 

An Int^igeat spectator, ^iler having ob* 
served the various aspects of the heavens above 
describeid, will naturally inquire — ^Whence come 

^ those stars which are^ seen gradually emerging 
from the eastern horizon ? Whither have^thoee 

/ stars gone which have 6unk beneath the westerQ 
hoiizoa? And what becomes of those stars 

V'dunng -the. light of day which shine With ao 
much i^lendOr during the shades' of night ? A 
Iktle reflectionon'the subject will sooik suggest; 
that the .stars which are seen rising above the 

^ eastern horizon, come from anoth^i^hemisph^e 
of the heavens, which is invisible from the pdnt 
on which we stand, iind which we are apt 

V to imagina is below the hemisph^e which we 
behold above us ; and when they set in the 

c west, returik to that hemisphere again ; and that 
the reason w:hy the ferfard are not ^visible during 



TH£ SOLAR 8T8TSM. 55 

the ^ is, because their jight is oveipowered y 
by the more vivid splendor of the sun. We 
»re ako naturally led to conclude, from such 
appearances, tha$ the world in. which we dwell t/^ 
is . suspended in eimpty space, and is surrounded 
on all sides, above and below, by the expanse 
of the firmament, in which the sun, moon, planets* 
and stars, appear to perform their^ diversified 
motions and revolutions. Another conclusion 
- which may vbe deduced from the preceding y 
observations is, that the wh<de sphere of the T 
heavens performs an apparent revolu^n round 
our world i carryings as it were, all the stars v^ 
along with it in the space of twenty-four hours. 
Whether this motion b^ realtor oniy apparent, t^ 
requires to be detem^ned by certain rational 
considerations, and from the harmo^iy and order 
which appear to be characteristic of the wor)u 
4>f the- Creator: to which subject we shall 
particularly direct, our atiention in the following 
chapter. : ^ 

In the mean lune we: may remaric, that such ' 
general views oi the motions of the starry fir* 
mament as we have already taken have a tend- 
ency- to. expatfd the intellectual faculties, and 
to elevate' the mind to the contemplation of 
some great invisible Power, by which such 
xnighty movements are eonducted. Whe^ we 
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behold the vast iloaoare of therAy, with all its 
yadiant orbs, moving in majestic gran^knr around 
our globe, an idea of sublimity and almight^ir 
energy irresistibly forces itself upon the idiild, 
which thi^ws completely into the fi(hade the 
mightiest efforts of human po*wer — sOthat the 

/most stupendous 'machines ev^er consMcted by 
human art can ^dtod no assistances in formmg 
a eonceptiofi of that incomprehensible Power 
which sustains and carries forWard in their 
course thousaj^ds' of spacious wcnids. The 

«. shining orbs^ which the firmament displays axe 
evidently plaeedrat an immense distance from 
the earth, and conseqaeptly are bodies of an 

f immense size^ and if the apparent motions to 
which w;e have adverted were real,.the swMlness 
trith'which they would fiy through the Tegioos 
of spa^de w^uld exceed all human calculation 
and cottce^on. But whether these motions 
be veal or appar^nt^ we find motions iictaaUy 
existing aniiong the orbs of heaven which asto* 
iiMh and o^verpower every rational and contem- 
plative mind. The very circumstance^ tha^ 
motioss so sdbUme aj^pear in the eaEpanse of 
tlio firmament, is a ^esioni^rative proof that 
Sftotiottfii of a wonderful and. inconaprehenmUe 
Haiimre exist somewhere; and the ideifas of ma^ 
jeaty, of grandeuis, aiod. of oaoiifKileiit energy. 
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wliieh this singla cirfiusaste&ee is calculated to 
isspire, a;re sueli ais irresistibly to lead ibe mind 
to the contemplation pi a Bding wliose perfac*- 
ticms are iikcompreheasible, aiid whose *' ways 
aare peist fipding ovt." 

It does not require a sdentific knowledge of 
astroiiQiily) in order that the minul inay be im- y 
pressed with sentitn^ats of admiration at- the 
movements whi(^ appear thioaghout the nni«* 
verse; ' For lthe works of God, when contem^ 
plated in any p<3ipt Of view, 6r on any theory / 
or h^rpothesis we may form, appear, like him*-^ 
wsM^ wondet&l, magnttcenl, and incomprehen- 
sible. The motions to which we have ehieftf 
/Slkided are either in iheWth or in the heavens. " . 
If these motiohs-Tealfy. exist in the heav^ins^the ft^ 
mind' is overpowered wi^v astonishment at the 
idea of thousands and, tens^of thousande^of vast 
gk>b6S of light, Sit immense distances, every day 
zevolving around us with amazing velocity.^ If 
the mioftion chiefiy exist in the earthy then we i 
aire still overwhelnied with wonder at the idea. / 
ofi^gk>be contaijning two hundred miUiolkS of |^ 
square milQS, with its mighty continents and 
o6e«iJ»y and its nuinerpus population, whirling / 
round its axis every day, at the rate of a thou* 
«and miles an hour, and, in its course round the y 
sun, flying with a velodty of eleven hundred K 
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jHid thirty miles ereiy m^iute ! There is no 
V^alteniatiye but that of admitting either the iine 
or thi^ other of these, motions ; and whatever 
view, we take jof. this snbject, oir /in whatever 
light we contemplate the phenomena of the 
heayens, we are almost i^esistibly led to ex- 
claim, ^* Great and marvelous are thy woiks, 
LonJ God almighty r. " Who ^canu utter tlie 
mighty operations of Jehovah !" " The Lord 
God omnipotent reigneth V' The - idea of a 
Being who thus incestilantly displays such 
/ . ' amazing energies demands from aU' Jbis intelti* 
gentoffspring a tributrof re^erencjB and adora- 
tion^ of gratitude and pndse. ^ 

Espepially is it so when we consider that He 
who thus ** rules universal nature " is ^e God 
of mercy and of grace. The power of the 
Almighty, as maniiested in his works, is far ex- 
celled by its displays in connecjtion with the 
mediatorial t^ork of Jesus Ci^rist our Lord. 
Here we behdd it suiertaining the Redeemer 
under " the travail of his souV when- he was 
mada " an offering for sin ;" raising him from 
tho^ dead, and declaring Um to be the Son oi^ 
<jrod.i working mightily in the heartsof men:lyjr 
the instrumentality of hiss word, aiid the grace 
of his Spirit, that they may ^ceive the truth 
in the love of it ; and^ making those mho believe 
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the gospel 'Vmeet to foeec^ne paitaksrs of tbo 
InlierUaQce of the eaints in lights'' May every 
one who peruses thes^; pages ezpezience this 
power! - , ., \ 

^ CHAPTER n; . , 

ON THE FIGURE AND MOTION OF THE EARTH. 

Section I.— 0» the Figure ef the.E^rthj and 
the AfTguments whi^h prove that it is. neqirly in 
the Shape of a Globe p^ 

In the preceding chapter we hare given a 
description of the principal motions which ap- 
pear inv^ heavens, both by ^ and by night. 
Every one, however illiterate, who has a desire 
to study *^the wonderful works x of God," has 
ah opportunity, if he please, to. observe most of 
the motions and phenomena, to which we 'have 
adverted, provided he live ih the country, oi; 
in a spacious street or square. ' Those who live 
in the narrow and dirty lanes and courts of 
cities have no scope jor making such observa- 
tions, unless they occasionally . ristire to the 
open fields ; and hence it is that the inhabitantB 
of such places seldom know anything of the 
general aspeets eithei^ of the earth,- or of the 
heavens. It is, however, the incunalbeiit duty 
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/f^ ererf niaft, and particnlaily of ^Yeiy CbHs- 
j^ fian, to contemplate, with an eye of intelligence 
and devotion, the operation^ of die Most High, 
^ in order that he may be enabled to " praise Him 
^' for his mighty acts," jand " according to his ex- 
cellent greatness." And th^ man who will not 
^ .gi^ himself the tirouble of occa^onally devoting 
^^ '//an hour or two to such studies and observations, 
virtually declares that the works of bis Creator 
are unworthy of his contemplation ; and, con- 
sequently, jthat he deserves to remain in igno- 
(/" ranee of the most sublime objects of creation, 
and df ^ jnoist glorious manifeslati<ni8 of the 
Divini^. , r^ - 

Before proceeding to a paxticidar descriptron 
of the planetary system, it is^ requisite that we 
-should, acquire clear and definite views- of the 
fiigure and motions of the earth: on which we 
leside ; without which the general ^ frame of 
&e universe, and' the order and arrangement 
of the solar system, cannot be appreciated ot 
understood. 

For a long period, during tk^ dark ages, and 

; the infancy of science,^ the world in which we 

"^ dwell was considered as the largest body in 

th^ universe. It was supposed to be an im- 

^' mense plain, diversified with a few inequalities, ^ 

caused by the inountains and vales; and that 
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k ftrelclied <miI in every directien to as on- 
limited extent, and was bounded on all aides 
hy the sky. What was below this immense y 
mass of land and water, and how it was sup* ^ 
ported, none could t^v though some of thd 
Chnstian fathers strenuously asserted that the ^ 
earth was extended infinitely downward, and 
esiablished upon several foundations. -Sueh 
were the absurd and Modish opinions of those 
who viewed the system of nature through a v/ 
fj^se medium, and who were ignorant of the 
faets imd pxmciples of modem seience. It is* 
only within the period of the last three hund red ^ 
years that the ttuelTgoTeltnct^dimenfiiions of the 
earth have been accurately ascertained. This 
figure is now found to be that oi an o blate 
sph ggMd , veiy nearly iq>proaching to the sEa^ 
of a globe, or spherci. 7hat this is in reality 
the form of our world will appear from Aie fol-* 
lowing consid^mtions. 

1. When, 6n a calm day, ure take Our station ^ 
onr the seashore, ..we shall perceive, that the- 
surface of the water is not quite plane, but a little 
convex) or rounded ; and if we happen to be on^ 
one side of an arm of the sea, two or three miles 
broad^ if we place our eyes near the water, and 
look toward the opposite coast, we shall plainly^ 
see the water elevated between our eyes and 
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the opposite coast, so as to pieTent onr seeing 
the objects which, are near the edge of the 
water. If we make the same experiment on a 
^ lake of two or three miles in extent, a small boat 
near the end <^.the lake may be seen hj a man 
who is at some height iJ>oye the water ; but if 
we lay our eye. near die surface, the view of the 
boat will be intercepted by the convexi^ of the 
water, which shows that the lake is ^ small 
segment of a globe. 

2. When we view a ship taking its, departure 
from the coast in any disection, as. it retires 
from our view we may peifceive ^e masts and 
rigging of the yessel when the hull has disap- 

V peared, and has sunk* «s it were, beyond the 
boundary of our sight. First we lose sight of 
the hull, then of the sails^ and last of all of 
. the topmast. On the other handj when> ship 
is approaching the shore, the first part ' of it 
' Vhich is visible, when at a considerable dis^ 

^ tanee,'is the.4opma8t ; as it approaches nearier, 
the sails, begin to be seen ; and last of all the 
hull gradually comes wiThin the limits of our 
sight — ^but the vessel will pasff over several 
miles of the sea, from the time of our first 

. perceiving the topmast till the hull appears. 

J In order to miake such observations with accu- 

^ racy, it is requisite that a telescope shoidd be 
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used* What is it, then^ that, previents the hull . 
of a ship from being perceived when its top- 
masts are visible? It is evidently the round, 
I or convex surface of the water rising up, as it ' y 
were, or interposing between our eye and the ^ 
lower part of the ship, when it has receded a 
certain distance. /Now,a3Buchappearan<^e8are ^^' 
observed on every sea and ocesoi on the face of^ 
the earth, it follows that the ocean at large is a 
convex surface, or a portion of a globe ; and, if ^ 
the ocean be globular, so also is the land — ^not- 
withstanding that the^ hills and mountains form a 
few inequalities on its suiface^-for the portions 
of the land are all nearly on a level with the ^^ 
ocean, with the exception of the ranges of 
elevated nionntains^ 

What has been now stated may be illustrated 
by the following figure, (fig. 2,) in which the 
convex surface of the globe is represented. At 
Da person is represented as standing on the top 
of a mountain; and from th^tt elevation he is 
enabled to see both the tqpmast and the hull of 
the ship E ; which is evident, because right lines 
can be drawn, without interruptipn from the eye^ - 
both to the topmast and to the hull. Whereas a 
line drawn from the eye to'the huUof the ship 
F, which is at a greater distance^ is intercepted 
by the convex surface of the water interposing. 
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and consequently the hull is invisible ; but a 
line drawn from. the eye to the higher parts of 
the vessel sbpws that the topmasts are yisible, 
because light, when passing through the same 
medium, flows in straight lines fromeyery object. 
In conformity with what has been now stated,- 
we find that the. higher the eye is. placed, the. 
further will the view be extended. JFrom a lofty 
mountain we obtain a much more distant and ex- 
tensive prospect than from the plain below ; and 
hence it is common for sailors to ascend to the 
top of the ship's mast, when they wish to de- 
scry objects at the greatest distance; as from 
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such an elevation they can discover land, or 
otiier ships, at a greater distance than when^they 
stand on deck,. On the other hfind, were the 
surface of the sea a level plain, as represented in 
fig. 3, the appearanpes would be very differei^. 





A line might be drawn, firom any object situate 
lijKm it, as the ship d^ to the eye, whether' it 
were placed high or low, ^t a or at b» In this 
caETe, any object i^n the earth or sea would be 
visible at uny distance which wa^ not so^eajt 
as to make the appearance of it tod fsunt or 
small to b^, perceived. An object would be visi- 
ble at the same distance virheth^r ihe eye were 
high or low. The largest, and not the highest, 
objects wpuld be visible at the greatest distance! 
The topmast of a ship would fiist^disappear, and 
the. hull, as b^ing the largest bpdy,- would be 
longest/ visible ; but this is contrary to all expe- 
rience. The considerations now adduced are, 
5 



66 THE SOXJUl STSTEH. 

therefore, clear and decisiye proofs * that the 
earth is not an extended* plain, but a; globalar 
body ; and it is astonishing that such a conchi- 
Aon Was not generatty drawn till a few tientn- 
ries before the present age. 

3. That the earth is roond, from east to west, 
appears from actual experiment ; for many nayi- 
gatprs, by sailing in a' westerly direction, have 
gone quitd round it from east to west. They 
have set sail from England, crossed tiie Atlan- 
tic, rounded Cape -Horn, sailed along the Great 
Paoifie Ocean to the northern coasts of New- 
Holland, cross^ the Indian Sea, and passing 
the Cape of Qood Hope, have again arrived, by 
traversing the Adantic, to the pott whence they 
set out. This experiment therefore shows that 
the earth: is round from east to west ; but. it does 
not prove that it is also round &om north to 
south; for it has never been actually tirclun- 
navigated in that direction, on account of the 
obstruction caused to navigation byihe immense 
masses of ice within the polar regions. Had 
we therefore no other proof of the earth's ro- 
tundity thskn this, we might be apt to suppose 
it somewhat resemWng the shape of a cylinder. 
But that the earth is in reality round, from north 
to south, appears from the following circum- 
stances. When we travel a considerable dis- 
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tajac^ ^Qi Qorth to souths or from sQUtbto nofth^ 
a9umber of new sjtars .saccessively* appear in 
thd he&veDs is the quiirt!0F to which we are ad- 
vanciiig) and many of those in the of^posite qtiar* 
ter gradnally disappear.; For example, in sail* 
mg toward the south, when we approach ihe 
equator the vbrilliant censtellalfoQ .called the 
Cross, makes its; ^pearanoe, idiich is always 
inTisible in this cpuo^y ; £uid if we go still fur- 
ther south, the constellaUons o£ the Great Bear, 
Cassiopeia, and ather stairs visible in^our north- 
em. sky ,„ will entirely disappear; which coidd 
not happen if the earth were a plain in that di- 
rection ; for, in this case, all the stars of heayen 
would-be visible in every point from^U^e north 
pole to the south. 

4. Another corroborative proof of the earth's 
globular figure is thid : in cutting for a cansLl, in / 
order to have the water on'^a level, certain allow- 
ances require to be made for the earth's rotun- 
dity. The slope requisi^ to be made on this 
account is about eight inches in the mile, thirty- 
two inches in two miles, and so on increasing 

as the square of the distance: If the eai^h 
were a plain, no allowances of thii» kind would 
be requisite, in order that the water in a long 
canal might stand on k level. 

5. The phenomena exhibited in eclipses of 
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die moon present to the eye a clear demonstra- 
tion that the earth is of a sphmcal fordi. It is 
well known that an eclipse of the moon is pro- 
duced by the interv^ition of the body of the 
earth between the sun and the moon, which can 
only happen at the time of full moon, in which 
case the shadow of the earth falls upon the 
moon. This shadow is-found in all cases, and 
in every position of the eurth and^ moon, to be 
of a circular figure, or the segment of a circle, 
as the whole shadow cannot be seen at one 
time. Thus let a d (fig. 4) represent the mo6n 

Fig. 4. ' ; 




while an eclipse is going on, and c 6 the sha- 
dow of the earth, which is much larger than 
the diameter of the moon. In every stage of 
ihe progress of an eclipse, the curve a d of the 
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earth'9 skadaw^ is- distinctly perc^iTed passing 
along .tlie disk of the moon. Btit the entire 
shadow of the earth is not seen, because there 
is no bright object on which the: whole of it canr 
fail ; only that part of it wiich covers the moon 
being visible/ 'But since this shadow always 
appears a ponion of a circle, it proves incon* 
testablyy that the whole mass of land and water 
of whidh the esffth is composed is nearly of a 
globular form. ' , . ' . 

If, llierefore, we admit that die earth is of a 
lobular form, it necessarily follows that it may 
be inhabited on all sides, and consequently that 
those who li^e on the opj^ite side of the globe- 
must have, their feet pointii^g toward our feet, 
and thei^r hisads pointing in an opposite direo- 
tiOB^ Thus, in fig. 2, the person stan^ng at a 
has his feet pointing to the feet of the one stand- 
ing at B, aiid their heads pointing to regions of 
spa6e directly opposite,-; and therefore if, by any 
motive power, they were to be carried forward 
in the direction to which their heads point, ahd 
the power to. be, continued, they would never 
meet through all eternity. The same may be 
said in ref^nee to the persons supposed to be 
placed at q and d.. It aJao foUpws, that could 
we suppose a hole boted through the centre of 
the earth, commencing at the point where we 
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So that there is- no view we caa take of the / 
woiks of the Almighty, in which we are not ir- \/ 
resistibly excited to wonder and admire. 

We may here also remark that the globular 
figure of the earth is evidently the best adapted 
to a habitable world. It is the most capacious 
of all forms, and contains the greatest quantity, 
of area in the least possible space. It is the 
best adapted to motion, both annual and diurnal, 
every part of the surface being nearly at the 
same distance from the centre of gravity and 
motidn. Without this figure, there could have 
beeii no comfortable and regular alternation of 
dayN and night iii our wddd, as we now enjoy; 
and the light of the sup and the mass of waters 
could not .have been equally distributed. Had 
Uie earth been of' the figure of a cube, or pentar 
gou, or of any other angular form, some parts 
would have been comparatively near the 
centre of gravity, and others hundreds mr thou- 
sands of miles further frbm it. Certain eoua- 
tries would have been exposed to furiotis tetn- 
pests, which would have overturned and de* 
stroyed every object ; wMle others would have 
been stifled for want of currents and agitation 
of the air. One part woidd have been oyer- 
whelmed wi& water, and another entirely des- 
titute of &a liquid element ; one part noiight have 
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enjoyed the benign influence of the stin, while 
another might Jiayebeea within thie shadow of 
elevations a hundred Dailes high« and in regions 

'^ of insufferable cold. , In short, whiile onecojun- 
try might have resembled a paradise, othe^ 
would have been transformed into « chaos, 
where nothing ^as to bo, seen but barrenness, 
ai^d desolation . But the globular ^ figure which 
the Creator has given to our. world prevents all 
such inconveniences and evils, and secures to 
us all the advantages wcvenjoy from the equor 
ble distribution of light and gravityr-*-of the wa- 
ters of our seas and riveirs, and of the winds 
^nd motions o£ the atmosphere. Hence itjs 
I/that all the bodies of the > planetaiy system are 
either spherical, ox spheroidal bodies ; ; nay, all 
the great bodies in the universe, so far as pur 
knowledge extends, are found to be of a gk>bu- 
^ lar figure ; and in this arrangement the wisdom 
and intelligenpe of th^ almighty Creatpr are 
clearly to be perceived. ). 
^ In short, th^ discovery of the globular figure. 

iX of the earth constitutes an important /fact in the 
history of divine Providence, without which 
some of the grand designs of the Creator, in 
reference to pur.\y^orld, would not have been 
accomplished. It was in consequence of a 

{,/" knowledge of this fact that the continent, of 
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Ameriqa was discovered, and tlie blessingir of> 
civi]izati<m, science, and > Christianity conyeyed 
to that region of -the earth. On a knowledge / 
of the true figure of the earth the art of naviga- ^ 
iion depends : and in consequence of this, jlhe 
gi:eater part of the world has been e:q)lored, and 
the way prepared! for carrying ^he ^dings of 
salvation to men of all nations, through faith in 
the crucified Redeemer. On the Imowledge of ^ 
thetmip figure of the eafth^ depends; our know* \/ 
ledgi^ of iu magnitude and dimensions, and on 
our. knowledge of its magnitude de^pends our i/^ 
ktiowledge of the distances of the sun and 
moon; and on our knpwiedge of the distance 
of the sxm depends our. knowledge of the re* V 
spective distanceaof the planets, and the extent 
of the solar system ; and on our knowledge of . 
the .extent of this systepidepend our conceptions 
of thd distances of the. fixed stars, and of tl^e 
vast magnitude ^nd extent of the materia, crea- 
tion ; and on. our vievtrs of the immensity, of the \^ 
universe depend the enlarged conceptions we 
ar^e now enabled to :fiormof the attributes of 
that. Almighty Being from whom we derived our 
existence, and whose *' kingdom ruleth over 
all." Had the first Hnk of this chain — our know- 
ledge of the figure of the eajth — ^been wanting, 
we should have remained in ignorance of all 
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t^e important eon^equ^ces, now stated, which 
have resulted from this discptery-^o intimately 
cqnnc^cted are all die branches of ttseAil know- 
ledge, both human and divine. 

Had^mankind always remained ignorant of 
this important fact, the circumnavigation of the 
globe would never 'have been attempted^ vast 
portions of the habitable world would have re- 
mained unknown and unexplored; the inter- 
courses which now subsist among the vario\ia 
tribes and nations- of mankind could not have 
been carried on; the tnbes Of the greater: por- 
tion of the heathen world; and the. countries in 
which diey reside, would have been ufiknowa; 
no -extensive missionary^ entetprises could have 
been carried forward ;> the knowledge of ^ the 
salvation Of God^' could not have been com-, 
munica^ed to all the nations ^that dwell upioii 
the face of the e^urth^ according to the predic- 
tioBs of ancient prophecy ;. and our ideas of the 
majesty and grandeur of the great Creator and' 
Redeemerof men. would have remained as low 
and contracted 83 in the dark ages, when it was, 
considered, even by ecclesiastics^ as a heresy 
and a crime U) maintain that the earth was: 
round like a globe, or ball, and that it might be 
inhabited on all sides. But now, in consequence 
of the knowledge we have acqmr^d on tins 
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subject, ^e way is prepared for the aecotnplish- 
ment of the divine purposes and predictions in 
relation to our race ; our knowledge of crenMon, 
and the perfections of its. Author, is emended ; 
the^ path to future improveilient and discovery 
is laid open J' and everything now appears, 
notwitlkstanding many obstacles, to be hastening 
onward to a glorious consummation. 

3¥:pTiON IIv-^0» the Motwns^of the Earth. 

It is presumed that, in? the Umes in which we 
live^ there are few persons who have any doubts 
that the world in which we dwell is nearly of 
die figure of a globe, especially When this posi- 
tion can be proved by so many sensible demon- 
stratioiiSt But .there are stifl many who can 
scarcely be convinced that it is moving along 
with immense velocity through the regions of 
space, in company with the other planets. ~ Oh 
this ^ject, therefore, we shall naw offer a few 
considerations, tending to prove that the world 
we inhabit— however steadfast it may appear 
tor the eye df sense— is,, in reality, a moving 
body, aiid that aU its inhabitants are carried 
forward with a Velocity far greater than any 
motions We see aroujid Ua. There are two 
different tnotions considered as connected with 
the earth: — one, by which it is viewed as 
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/ taming round, its aaas every twenty-four hours ; 

and another by wbieh^ it wings , itis flight 

y round the sut^ once every year. In the meaa 

^ time, I shall chiefly illnsttstte those -arguments 

by whiph its diurnal motion may be demon* 

strated. ' . '^ '^ - 

i. In the first place,' there is one thing of 

whuih we axe all certain, -that mdtion dbes-actd- 

allyexist, either in the earth or in the heayens. 

We etery day behold the sun a{>parently mbv- 

ing from the eastern tow;ard the western horizon. 

We find, likewise, all the stars inthe firmament 

apparently moving in a body round the earth, 

in the course of twenty-four hours, and in the 

manner described in the preceding pages. 

Such observatiops,, which eveiy one haot it'in 

his power, to make, dearly show that there is; 

motion somewhere, and the question is — Does 

^ this apparent motion reaUy ^xist in the heavens, 

"^or is it the motion of the earth that produces 

this appearance ? Let us suppose, for a moment, 

"^ that itis the earth which moves. What, then, 

will be the rate of its inotion, in turning rouiid 

its axis, to produce the apparent, revohition of 

the heavens? For if the earth really move 

J round its axis frdm West to east, the heavens^ 

will^ of course, appear to revolve around :us from 

east to we^. The rate of this motion will 
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depend upon- the magnitude isf the eranh. Now, 
we know that the earth is.a.glohe, somewhat 
more than 24,000 miles in circumference ; and, 
consequenliy; in turjiing round every^ twenty- 
four hours, some; portions of- its surface must [/ 
move at least a thousand miles every hour. 
This is a motion far more rapid than has ever 
beeii^produced in the smallest bodies by human ^ 
art-; and, therefore, it* may appear incredible to 
some. that such a motion can exist in a'glo^ 
of^such vast dimensions as the earth. But, if 
such persons deny that the earth thu? moves, 
then they fT^u^/^ admit that the heavens mdye. 
There is no alternative ; for motion aotually 
eiiets, either in the one or in theother. Now, 
if the motion is to be considered as existing in 
the' heavens, let us consider what the rate of 
this .motion must necessarily be. If a small 
globe, of eighteen inches diameter, were sup- 
posed to perform >a revolution round its axis 
in two seconds, .and a globe of 2,000 yardsj or 
x72,OjO(J inches in diameter, to finish a rotation 
in the same time, this^ larger globe would moVe 
with a velocity four thousand times greater than 
the other. In figure 5, if a b, in the centre, 
Represent the earth, then, if the circle c e revolve 
round it in a certain time, and the other two 
circles revolve around, it in the same iime^ it is 
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evident that the circle f h must leroLre with a 
quicker motion thao the circle c b, and the circle 
t L with a stilL greater velocity in proportion tp 
its greater distance frOm the centre of motion, 

Let us consider, then, what would be the rate 
of motion of some of the bodies in the heavens, 
whose distance from the earth is known. ^ The 
Bun is ascertained to be ninet^y-five millions of 
miles distant from the earth, and, consequently, 
were he to move round the earth every day, as 
he appears to do, he would move along a cir. 
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ciuDfeTienoe of 597 millions* of miles eyery day ; 
that is, al the rate of above tWenty-four millions 



of miles ill an hout, 414,000 miles in a minute, 
6,900 miles eve^y second. Again, the planet 
Uranus, at its nearest distance from the earth,, 
is more than 1,700 millions of miles distant; 
and consequently the circumference of its orbit 
is more than ten thousand six hundred inillions 
of miles. - . _ 

^ If, therefore, this planet w^e supposed to 
moye roi;ind the^ eart}i every day, its motion 
Vrottld be at the rate of 445 millions. of milesih^^ 
an hour,^ seven n^lions four hundred and twenty 
liiousand- miles in a minute,-r-and one hundred 
and twenty-three thousand six hundred and 
^eventy-'seven miles every moment. , Again, 
the- nearest fixed stars are known niot to.be 
within 2O,O0O,QO0,0OO,06o, twenty billions of J 
miles from the earth ; and consequently their 
daily cii'cnit round our globe would measure 

*, IT the circle c'd e rep^ese^t the circle which the 
sun apparently describes in revolving round the earth, 
p c, its distance from the centre of the earth, represents 
95,000,000 of miles, and' the diameter of the circle c b 
190,000,000 ; and 'as the proportix)n of the diameter of 
a circle to its circumference is nearly as 7 to 22, the 
circumference of the sun's circle, c b B, will be about 
597,000,000 of miles, through which he behooved to 
travel every day, if 1^ earth were at rest. ^ 
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more than 125,000j000,000,000, one hundred 
and twenty-five billipns of miles^ ; that^s, at tKe 
sate of fourteen Imndred millions of. miles in 
the. space of a single jsecond, or the interval of 
time which the pendulum of a cpxnmon clock 
takes in moving frotu one side to the other! 
Stars^ at distances a hundred times greater — 
of which there are many such io our firmament 
— would move with a rapidity a hundred times 
swifter ', and those still further removed from us 
in the depths of inunensi^y, with a velocifyfar 
exceeding either human or angelic. compr^n- 
eion. Yet all the stars of heaven appear to 
move round our globe every twenty-four hours. 
If the circl,e c n'E (%• 5) represent the supposed 
diurnal orbit of the sun ; t qh that of Ura.nus ; 
and I K L M that of some of the fixed stars ; then 
it id evident, that in proportion to the distance 
of the body from the earth will be The, velocity 
of its motion, if it be supposed to move round 
the earth every day. 

If, therefore, there be any reader disposed tp 
reject the motion of the earth, becaaise it appears 
incomprehensible, he- must necessarily admit 
of motions ten hundred thousand time^ ^eater, 
and far more incomprehensible, — more espe- 
cially when we consider that the bodies in the 
heavens to which we have alluded areinoom- 
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par&Uy greater than thiei globe of earth on which 
we stand — ^the plane t Uranus being more than ^ 
eighty time s, and the snh more than thirteen ,/ 
hundred t^^sandtiq^eg TIirger than the eart h. \^ 
ancTYhe fixe d sta re, at_jtn averj^, as large as 
the^sun. Such a rate of motiob^ in such a 
number of magnificent luminaries, appears alto- 
gether overwhelming, and, 1 may add, altogether 
incredible. 

Th^ question then which we hayie to decide 
is, winch of the motions to "which we have re- 
ferred is most probable — the motions of the 
earth, or of the heavens ? , Is it really necessary 
that the whole universe, compoeied of sun, moon, 
planets^ comets, stars, and nebulsB, should move 
round our glpbe with such astonishing velocities, 
iii order to produce the alternate succession of 
day' and night ? Heason tells us that it is not. 
We know that the Almighty jdoefr nothing in 
vain, but employi^ the most simple means, in v/ 
order to accomplish the most astonislllng and 
important ends. The succession of day and 
night can be accomplished by a simple rotation^ 
of the earth on iu axis, which will completely i/ 
account for all the isipparent diumdi revolutionsr 
of the* celestial bodies. This we find to be 
actually the case with the^ other planets of the y 
solar system. The i^anet Jupiter is fourteen 
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liaiijfhsdiiiQeB larger diaa the eaiih, and iioves 

' rottad its. aizis in less than Jen houra^ ^t tlie rale 

of 98^0 n^les an lunnr, which is a velocity^ 

twenty-eight times greatertbanthat of the earth, 

supposing it to move ronnd its axi». The planet 

Satnm is .nearly a thousand ti mes larg er than 

I our globe^ and it revolves round its axis .in ten 

hours jmd a half, at the rate of 24,000 miles an 

hour; in those places situate near its equ«tpr« 

To a spectator {daced on tliede planets^ the 

heavens would appear to revolve^ around him 

every ten hours, as they ^{^ear to us to revolve 

every twenty*four hours, but with ui aj^rent- 

ly m<N:e rapid motion ; while he himself might 

suppose, as we are apt to do, that he>is actually 

at rest. The earth; therefore, must be . consi^ 

, dered as revolving round its axis, in accordance 

^ with the arrangements of the other planets of 

the eystem to which it belongs ; and tosupposo 

otherwise, would be in {^position to jail the laws 

which govern the material universe, and would 

distort all our ideas of the harmopy and order 

of the works, of the Creator. - / . 

2. Another consideration which, demonstrates 

J the diurnal motioai of the earth is this : that . 
such a rate of motion in the heavenly bodi%8, as 
has now been stated, though it might be with-^ 
in the limits of divine power to effioct, tooM 
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soim shatter ike matmol u»iverse to ^oms, and f/ 
reduce creat3on4;o a c^aos.. Were a. ball ^f soft 
vopd to be projected from a capnoiij at the rate 
(^ 0ight himdred mile^ per hour, in a fe^tr mo- 
inente it would b^: reduced to splinters; and 
hence the Ibrage and other Jight substances pro- 
jected/ from a j>iec& of ordrmnce are instantly 
torn to pieces. What, the», might be. su{4K>sed 
to be the consequences^ were a J^y impelled 
through the ethereal regions with the velocity 
of a hunched theusan<| millions of miles in a 
minute, as multitudes of the. stars behooved td 
be, were the earth at rest in the cetitre of the 
universe ? It would undoubtedly Teduc^ to 
stonof the most compact bodies in creation, al- 
though the^ wete composed of substances harder 
than adamant, r ' \ 

3. Another corroborative argument in support 
of the nidttQajof the earth is this, ihaX therje is ■/ 
no instance known in the universe of a larger 
hifdy revolving around a smatkr. -. We do not 
find such planets as Jupiter and Saturn revolving 
around iheir i^atellites, ^r moons ; hut all those 
satellited, which are touch smaller than these 
planets, perform t^eir revolutions around tbem^ 
as the centre of thw motions.^ The earth^which ^,/ 
is fifty times gr ea ter thaii th e in<iQSX».Moes not 
rev(J;ve around &er, but that noctn^mal lominary 



84 THE SOLAR StSTEBf. ' 

regularly irevdvea- aroimd the earth. The sun 
does not revolve ^und the planets, MBTfsmy 
and Yenus-^whieh are thousands of times less 
than that luminary^^-but they inv«Hiably revolve 
around him as the centred of Hght and influence. 
^'As the sun is one million three hundred thou* 

U^ sand times larger dian~t&e "earth, it cahiibt, 
tlferefbire, ie supposed fof a. moment, that * such 
an enormous globe should revolve^ wiih such an 
inconceivably rapid motion, around so incon- 
siderable a ball as the earth ; and much^ less 
that the whole universe should tevolve^ around 
it every diy.. Were the earth not revolving 
round its axis every day, there would be an in- 
fraction of all the lawa which, govern the system 
of Universal nature ; and therefore it is abso- 
lutely necessary to admit its motion, in order .to 
direct our views, and to produce conviction 
of the unity of design, and of the harmony of 
creation. ^ - * 

4. The ''last argument I shall mention in the 
mean time, and which I consider, as demon- 
strative on this subject, is this-^that if the earth 
were at rest, and all the heavenly bodies re- 
volving around it with dreadfully rapid motiotis, 
it wovld aonfound all our ideas of the wisdom 
; and intelligence cf the Deitff, Wisdom is that 

/ perfection of an intelligent agent which enables 
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bLn to pnyportioniBte one tlihig. to anotker, and 
to deyiae the m o3t^ appropriate means to accom- 
plish importa^^ends: We should reokpnlfiat 
person foolish in the extreme, who should con* 
struct, at a& enonnous expense, a hnge piece 
of machuiery for carrying round a grate, and 
the body of a large building to which it is at- 
tached, for the. purpose of roasting a small fowl, |^ 
fixed in the centre of its motions ; instead of 
making the* fowl turn round its different sides 
to the fiz:e. Were the- inhabitants of Londcm, 
or any large town, to attempt to construct mi^ 
chinery to make^ the Whole city move round in 
a circle j~ carrying- a iainp near the centre to 
throw light and heat oy^ra ball of only one 
inch in diamet^,' when the samd purpose could t^ 
.have been easily effected by making the ball 
itself turn rounds its axis ; we should not hesi- 
tate a moment in pronbuncing siich a scheme 
as a display of consummate fdly. But none 
of tb^se schemes wo>ild be half so preposterous 
as to suppose the vast universe to move round ^' 
80. inconsiderable a globe as the earthy to pro- 
duce the alternate succession of day and iiigbt, 
when the same object can be effected by the 
earth's simply revolving around its axis. Such 
a device, theref<»re, cannot form any part of the ^ 
airaiigemenis of Infinite. Wisdom^ Can we aup- 
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pose for- vk moment, that "wluut ^^cnoM; be eon- 
sidered as tlie.const»mnation of folly iti mankind, 
is cbaracteristic of the plans and (^tatiolis t>f 
the Divinity, or that the> gteat Soofce of etenial 
•wisdom is to be Jeveled below the most footish 
of men? Such a thought never can be ad- 
mitted by any of his intelligent offsjmng,. in 
relation, to Him who is designated '* ths only 
wisft Gqd," who " iswondetfid in counsel, and 
excellent in working," and *' who' hath estab- 
lished the world by. his wisdom, and stretched 
out the heaven by his nndeTstanding.^ -If it 
could be proved that the eartih is at rest, and 
the whole universe in motion around it, I should 
scarcely admit^hat the world was &amed by 
that all^wise Being whose character is deli- 
neated in the sacred ScriptureiB, whose tvisdoln 
as far transcends that of man tfs the heavenis 
are high above the ea^h. : " -^ # 

X. have been somewhat particular in e^dnbtting 
the argtiments which prove that the earth is a 
rapVing body,^ because, in some minds, there 
is. a great besitalion in admitting tins fact, and 
in othen, a dispositioa to receive if merely^on 
-the testiafony of other inen^ withonrunierstaitd- 
ing the foundation on whi<oh it rests j* and be- 
cause right views and concepciotis of such Dawts 
lead to right conceptions of the- operMioas and 
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the attiibiitesr of. that almighty Being tvhom vre 
profess to adore, I shall take an opportunity 
of stating the arguments which prove the annttial 
motion of the ^be round the sun^ when we 
C0B16 to describe the earth coi»idered as a 
'I^anet, 

Section III. ^7^Refiectio»9 suggested iy the 
Motions rf the Earth and Heavens. 

We have now endeavored to prove to the ittf 
teltigent reader, that the world in which we 
'dwgllf^with aU its continents, islands, oceatis, 
Audits numerous population, is continually re- ^ 
▼(dying around its axis to bring abouLihaxetums 
of jiaj^ ind night. It js aljso flying wi th a still 
greater velocity around the sun, to produce the ^^ 
various chahgies of the seasons, What an au- 
gust an4 sublime idea does this suggest for our 
contemplatipn ! While we are apt to imagine 
we are sitting in absolute rest in our apartments, 
we Are in reality whirling round toward the 
east at ^he rate of hundreds of miles an hour; ^ 
and aroj at' the satne time, carried trough the 
regions of Bpace with a velocity of sixty-eight ^ 
thousand miles every hour ; so that during every 
mem'ent,~or every p ulse that beaU within us, we 
are carried nearly twenty miles frond that por- ^ 
tion of space we occupied before. Whoa we 
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lie down to ^leep in the evening, we are sel- 
dom awAre that, during our eev en hours* fepog e, 
weji aye been c arried along through the spa^e 
of four hundred and eeventy thousand mil es ! 
Wjien, anaidst. the_gloo ffl of w inter, we lo^ 
forward to, the cheering scenes x>f spring, we 
must be carried fbirwiucd J^F® thsmj^Jhundred 
V nuilii(^na.oliiulfi8, before we can enjoy the plea- 
sures of that season ; and when spring apives,. 
we must be carried, through tEeToids of space, 
hundreds of millions more^ before we can :enjoy 
the fruits of harvest! During every breath 
we. draw, and eveiy word we speak, we are 
carried forward in our course thirty, forty, or 
fifly miles, unconscious of the rapidity of our 
flight ; but the motion is not the less real be-^ 
cause we do not feel it. What should we think 
if one of the .largest, mountains in Scotland 
were to be seen flying through the atmosphere, 
across the island of Great Britain^ with a ve- 
locity which would carry it from John-oVGroats 
to the Land's End, a distance of seven hundred 
miles,, in seven minutes ? It would, doubtless, 
excite universal wonder and astonishment. But 
this is not one*>t^nth part of the velocity with 
which the great globe of the earth, with. all that 
it contains, flies through the boundless regions 
of space. Were we placed on a fixed point. 
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a jthousoiid nnles distant firom the earth, and 
beheld this mighty globe, with all its magnifi- 
cent scenery and population, thus winging its 
flight around the sun, and carrying the moon y 
along with-it in its rapid career, such^ spe c- 
tacle would overwhelm \i& ytv^ astonishment 
inexpressible, and even with emotions of terror, 
and would .present to view a scmiie of sublimity 
and grandeur beyond the reach of our present 
conceptions. To angels, and other superior ^ 
intelligences, when winging their flight from 
heaven to eartl^, ^nd through distant worlds, 
such august scenes jnay be freqUQi^tly.presented; 
^. Although the heavens do. not in reality movd 
round the earth, as they appear to do, yet there 
are jhousands qfj^obes jn^the celestiilj^egions V 
whose reai motioiis are more swift and astonish- 
ing than even those to which we^hs^yp ftpw 
refeiTod. The planet Venus mo ves in its orbjl ^ 
with a velocity oi e ighty tho usand miles an 
hour ; Mercjajy at the rate, of one hundred and /^ 
ni ne th ousand miles an hour; and the planet 
Jupiter, which is one thousand four hundred 
times larger than the^'ijlh7at^h B rate of fiearly 
thirty thousand 'miles an hour, carrying along '^ 
witEm,' itf lis course, four glpbes, each larger . 
than^r moon. Somer^of the comets Have 
beeufi foundlo move more than eight hundred , 
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^/tlxousftiid miles ill. th^ apace of ui honr; and 
some of the fixed stars, though apparently at 
/ rest, are moving with a velocity of many thou- 
sands of miles an hour. In short, we have 
every reason to helieve that there is not a globe 
. in the universe, nor a portion of matter throngh- 
^' out creation, but is in rapid ^nd perpetual motion 
through the spaces of infinity, supported by the 
arm dL Omnipotence, and fulfilling the designs 
for which it was created. 

< If we inquire into the Original cause of these 
motions, we shall find that no other cause' can 
be assigned but the fidt and the power of that 
V omnipotent Being who at first said, " Let the 
universe appear," and it started into being. 
As matter did not make. itself, so neither can 
V it move itself ; its motion must commence, and 
can only be continued every moment by the 
. power of that almighty Being who brought it 
* into 'existence. He alone who existed from 
eternity, whose power is uncoiitrollable, and 
v/ whose wisdom is unsearchable, is the original 
Source of all motion, as he is the Source of all 
life and animation. By his omnipotent arm 
the planets were at first launched into exist- 
ence, and. impelled in their swift career, and the 
motion at first communicated, is every moment 
continued by the incessant agency of the same 
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almighty Power. Were :that_Ppwer to with- 
dr^iw its energy, o r , the sijbordinatjg^ means Jbj ^ 
w tuch it is app ointed to Jbe j:;ontinued, the uni- 
verse would soon run into confusion, and crea- 
tion be transformed into, a chaos. 3ut God, 
who ^/ stretched out the heavens, and laid the 
foundations of the earth," hath appointed thein 
a decree which they cannot pass, and they con- 
tinue to this day, according to his ordinances, 
for all are his servants. Psa. cxix, 91. 

What a scene of wonders is presented to 
view when we contemplate the motions inces- 
santly going forward throughout the creation ? — 
that th ousands o fjglobes, much larger than our 
' world , are winging their flight with imremitting ^•' 
speed through the iregions of immensity, at a 
rat^ which overwhelms the human imaginatipn ! 
What an astonishing idea does this convey of 
the energies of the eternal Divinity, Who at first u 
launched this earth and all the planetary globes 
from his powerful hand ! . He only ** spake, and 
it was done ;" and for thousands of years such 
motions have been continued without intermis- 
sion ! Well may we exclaim, with the inspired 
writers, "Who can by searching find out God ?" , >/ 
' — " Who can utter the mighty acts of the Lord ? 
who can show forth all his praise V* 

There are certain practiced instructions which 
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may be defaced from this subject. The power 
of God, as displayed in the motions of the earth 

^ and heavens, teaches us that nothing can be too 
hard for Jehovah, and that all the declarations 
of his word, however wonderful and inexplica- 
ble to mortals, shallj^in due time, receive their 
full accomplishment. We are^ assured, by the 
declaration of the sacred oracles, that a period 
is approaching when all the millions, of the 
human race, whose bodies are nbw putrefying in 
the grave, and all the succeeding generations of 
men till the- close of time, shall be reanimated 
from the tomb, and airayed in more glorious 
forms than they now wear. We are^also as- 
sured that this globe, on which we now reside, 
is destined to undergo an important and univer- 
sal change, when its elementary parts " shall 
melt with fervent heat," and '* the earth also, 
and the works that are therein, shall be burned 
up,*' as to their present cpnstituUon aild aspect, 
and that a new arrangement will take place, in 
reference to the habitation to be allotted to the 
righteous. . We perceive no'syihptoms of such 
changes at present ; we have never seen any 
of the dead rise to life, after their bodies had 

/ mingled with the dust, and the ashes of i^omp 
of them been scattered by the winds over differ- 
ent regions of the sea and land ; and therefore 
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doubts are &pt to arise in the ifiind, whether 
such wondeHul transformaticms tff^ possible to 
be effected. But all &(tich doubts are at once 
dispelled, when we consider the< perfections of 
Jehovah as displayed in the structure, and par- 
ticularly in the movements of the universe, which 
Bfhrd us a. sensible demonstration, that ng^iing, 
however; inexpUcaWetous, cag J^e.b^oMtd the 
ranje of Omnipotence. Tfierefore, we may rest 
assured that, whet\ the time appointed in the 
decree oCHeav^n arrives, that power which car- 
ries the earth and all ihe celestial orbs in their 
rapid motions through, the sky, shall be exerted 
in reanimating all the generations of mankind, 
now sleeping in the tomb ; in producing a most . 
wonderiul change Jo the aspect of this terra- 
queous globe ; and in causing " new heavens 
and a new earth "to arise, wherein righteous- 
ness «hall dwell for ever. , For that power which 
carries thousandst^f vast globes thi^ugh the re- 
gions of immensity, wil;h velocities <^ a hundred 
^ousand miles in the short space of an hour, 
must be inOre than adequate to accon^>li8h all 
- the glorious scenes and transformations predict- 
ed in the records of the' Christian , revelation. 
The Christian may therefore rely with unshaken 
confidence on dl the ** great ^nd precious pro- 
mises" contained in the Scriptures of truth, 
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which are ^ren forth hy Him/whose faithful- 
ness is established ia the very heaveo^, and 
who '* keepeth covenant and mercy with them 
that lov6 him and keep his commandments to 
a thousand generations," and therefore cannot 
fail of ultimately receiving their full accomplish- 
ment. Well, therefore, may the believer in 
Christ exclaim—;- 

" If my immortal S^aviour lives, 
Then my immo'rtal life is sure : . 
His word a firm foundation gives ; 
Here let me build and rest sepure. 

Here let my faith unshaken dwell: 
Immovable the promise standi ; 

Nor all the powers of earth and liell ' 
Can e*er dissolve the sacred bands. - 

Here, my soul, thy trudt repose ! 

If Jesus is for ever mine. 
Not death itself, that last of foes. 

Shall break a union so -divine." 
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CHAPTBR in. 

DESCRIPTION OF THE «%N OF THE INFERIOR 

PLANETS AND OF THE EARTH AND MOON. 

When we take a partieular survey of the star^ 
ry heay,ens> we find that the stars, in general, 
never shifl their positions from each other. 
They appear to. ];^ove round us in one <»>iDpact 
body, as the figures of the constellations do on 
a oeiestial globe, when it is turned round its 
axis ; but the stars belonging to pae constella* 
tion never move toward those of another, nor. 
change their distance from< each other.. If we 
direct our attention to the stars of the Great 
B^ar, for example, (see fig. I^) we shall find 
that, at all hours of the , day and night, and at 
every season of th^ year, they present the same 
definite figure, and the sa,me relative position to 
each other, without any sensible variation of 
distaace or magnitude; and the same may be 
observed from one year to another. Hence, 
they are usually de&omii^ated.".the fixed stars.'' 
But when we observe the heavens with still 
more accuracy apd minuteness, we shall ocpa^- 
isionally perceive ^ few bodies, having the ap* 
pearance of stains, which, when oarefully i^atch- 
ed,. for a few weeks or. months, will be found 
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'• shifting their positions with respect to the sur- 
rounding stars. In most 'cases, their motion is 
toward the east, but not unfrequently toward the 
west, and, at certain times, no motion can be 
observed for a considerable number of days. 
i The bodies which are thus perceived to change 

^ , / Aeir positions among the stars ate called ptA- 
^ NETSj which wprd signifies "wandering siars.*' 

There are^en%T5s of this description which 
have been traced in the heavens, and whose 
motions have been accurately ascertained. ' Only 
five o/tfaese bodies are visible to the naked.eye ; 
the other five can be seen only with telescopes. 
The five planets visible to the unassisted eye 
were known to the ancients,' who gave them 
the following names, derived from the heathen 
my tholo^ ; namely-*-Mercury, Venus^ Mars, 
-^-^ . Jupiter, and Saturn. The other five]|were dis- 
Z» 1 covered by means of the telescope, within the 
^> space of the last seventy years. They are 

"V niLmed Vesta, Juno,. Ceres, Pallas, and Uranus. 

Ci ' By a careful investigation of the motions and 
^ , . other phenomena of these bodies, astoonomers 
have ascertained that they all move round the 
sun as the^ centre of their motions ;' and, along 
with the earth, apd nineteen smaller globes^ 
form one grand and harmonious, system, with 
which we who live on the terraqueous globe are 
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inttmat^y coimected. The centrd orb which 
eDlightQius tbesQ moviDg bodies, and by its in- 
fluence preserves ihem in harmony and order, is y 
the saine sun thai enlightens our day, and dif* 
fuses life and animation among all the animal 
and Tegetable productions of our globe. These, 
bodies, although they sometimes appear in dif- 
ferent and even opposite regions of the hearens, 
occi^y but a very small space^ as to the range ^ 
of their motions, compared with that which is 
occupied by the fixed stars, l^e whole assem- 
blage of t^ese moving-orbft, including the earth, 
is what isv generally- denominated Ths SoLir 
System, qf which we shall now proceed to givA 
a general description, beginning at the centre i- 
of the; system, and proceeding to the different 
-planets as they lie in order. 

Section I. — The Sun. , 

Thov sun is the grand cen^e and th^ ani- ^ 
mating (Nrinciple of the planetsffy system, around 
which all the planets^ revolve, at different dis- 
tances, and in different periods of time ; and by 
whose attracting influence they, are retained in 
their respective orbits. From this source they 
all derive light and heat^ and all the other in- 
fluences requisite to £t them for being habitable 
worlds. 

7 



/ 
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Among all the objects of the visibkere^tioB, 
theiB is none whose beauty is so much admired, 
and whose heoigb. influencei is so generally i^- 
preciated, so the sua. Every day this gl^ous. 
orb visits us with its cheering beams, dispels 
the shades of night, ahd diffuses joy and anima- 
tion among all the tribes of sensitive existence ; 
without whose powerful energy otir world would 
soon become a dark and shapeless chaos, with- 
out life, order, or enjoyment. : But the splendor 
of this luminary, i^nd the benefits if confers, are 
so common and so regtdarly continued, that we 
are apt to view them with indifference ; and; we 
seldom contemplate, with the eye of an enlight- 
ened understandings the wonderful nature of that 
g^obe on which sunfounding^ worlds depend for 
all the comforts and ben«4cial aj^encies they 
enjoy. To the vulgar eye, the solar orb appears 
only like a fat himirious circle of a few inches 
diameter ; and ^ere^ are thousands of mankind 
/ who consider it in no other light than as a bril- 
liant lamp, of no great size, hung up in the firma- 
ment to give us light by day, and to enable us to 
prosecute our daily labors. Even minds of a 
more elevated and reflecting cast have seldom 
entered into all the sublime idelis connected 
with the nature and propeities of this august 
lui^inary; and it is questionable whether the 
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greatest astronomer now existing is capable of ^.' 
fonQiQg a. conception of the magnitade^ and Sub- 
limity of tlie scalar orb, corresponding to its vast 
extent and its real grandeur, as the soul, and 
centre, , and^ connecttng principle c^ mighty 
worlds. ^-^ , , . 

Of the metgnitude of this stupendous globe, 
arithmetical numbers dan scarcely convey to us 
an adequate idea ; but we may, in- the first 
place, state its dimensions in i^umberfi. Its di- 
ameter^ or a. line passing through its centre from 
one side to another, itis found would be 860,600 
miles. Its circumference^ or a line going quite 
round it, is 2,764,600 mil^. Its surface con^ 
tains 2,432,800,000,090 of square iniles, that is, 
Biore* than' twelve thousatid times the number of 
square miles on ont globe. Its solid contents 
comprehend 366,818,739^200,000,000, or three 
hundred and fifty-six thousand billions' of cnbi« 
cal miles ; that is, 1,350,000 times the number 
ef solid miles which the terr^ueons globe con* 
t^ins^ so that were, o ne million three Jiundred y 
and fifty thousand globes as large as the~ earth 
to be compacted into one , globe, it wpjildjonly 
equal the^size of the sun ! Some of these di- 
mensions may be somewhat illustrate as fol- 
lows : Suf^pose a person to move round the sun's 
circumference at the rate of forty-five miles 
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ev^ry day, it would teqiiire more than onid-him- 
dred and sixty yeiu!s before the circtdt coold be 
completed. Suppose one were to traverse the 
whole surface of this Inminary, so as to^ pass 
over every sqdare mile on its siafftce, at the rate 
of sixty miles a day, it would require more than 
a hundred millions, of years before such'an ob- 
ject could be accomplished. It is staled that 
the splendid view from Mount 'Etna compre- 
hends a circle two hundred and forty miles^ iiv 
diameter, containing forty-five thousand two hun- 
dred and forty square miles. Now this is only 
the fifty-three milliontb part of the surfiice of 
the sun ; so that more than fifty-three millions 
of landscapes, such as beheld from the (op of 
Etna, most pass before us ere we could contem- 
plate a surface as extensive as that of the sun. ^ 
Wer^ we to suppose every such landsc^e- to * 
occupy two ..hours in the cotitemplation,- it would 
require twjelve thousand two hundred and seven- 
ty-five years— without die least iitfermissioa-r- 
or more than double the time which h^s elapsed 
since the creation, before the. whole surface of 
this immense globe could be^ in this rapid man- 
ner, surveyed. The magnitude of this lumina- 
ry may also be illustrated from the follo:wing 
comparison : The earth contains about two hun- 
dred and sixty-four thousand millions of cubical 
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miles ; the planet Jupiter is fourteenjiundred 
t imes large r jhan the earth ; Saturn is about a 
thousand times ; and Uranus about^igh^times 
burger than the- earths yet the sun i s found to 
Iwl more -than fiv§Jtayftd|gdjt|mei8_l^^^ 
tliose^lgll^ts^ and all th e oth er planete, moons , 
and comets of the solar system taken together^ 
' iritlSelikei wETjTffie sun appeari^ so' small 
to ou^- eyes, if it is indeed so immense a globe, 
it: is easily, answered, l^at this is owing to its 
imn^ense distance from our^ world. . Tins dis- 
tance is no less than . ninetyrfive millions of 
nules,,— a distance of which the mind can form 
only 931 very inadequate conception. It may be 
somewhat illustrated, however, as follows : A 
canndm Wl, at its utmost speed, when it leaves 
die mouth of the cannon, is calculated to fly at 
the rate of about five hundred miles an hour ; 
but it ifTould require such a moving body-^ 
though fiying continually with this Telocity — 
twenty-one years and two hundred and forty- 
five days before it could reach the sun. TUs 
may be further illustrated by motions with which 
we are more familiar. Suppose a steam carriage 
to set out from the earthr in the direction of the 
sun, an4 to move^ without intermission, at the 
rate of four hundred and eighty miles every day, 
it would require fiye hundred and for^-seven 
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yean before it coidd trarerse the- space yrkack 
interrenes between as and that distant lnniinar|r. 
How wonderful, then, that the sun, at sach a 
distance, should exert lus attractive power upon 
the earth — fhictiiy the soil — praise tides in the 
ocean — and diffiise li^t, and heat, and Color, 
and animation, orer aU its regions ! -And not 
only so, but eren on the remotest planet of the 
S3rBtem, at die distance of eighteen hmidrsd 

/ millions of miles, similar influences are pro- 
duced by the agency of this august luminaiy f 

Are we startled at the vast distance and di« 
mensions of the solar orb w|iick we have now 
stated? end are we apt to^ doubt whether : the 
representations we have given be accordant with 
fact ? We ought to consider that He who made 
the sun, i.nd adorned him with the sfdenddr he 
exhibits, is "The Lord God Omnipottsnt,'* 

Y the extent of whose power and wisdom none eaA 
comprehend ; and that the sun i^uired to be 
of' such a~ magnitude to give stability to the 
system of which he is the centre ; and, accord- 
ing to the laws he hath impressed upon the 
material world, to retain surrounding worlds in 
the paths prescribed them, and to dispense to 
them all those influences which they require. 
If we are astonished at &e maghittuie^ of the 
sun, how must our admiration be raised when 
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we totk^^er that this ^obe is ^yjn^^ntdf i^^^ 
millions of similar prl<^be^ which exist in the 
universe ! For every star, that adorns our fir- 
mament is, on good grounds, concluded to be y 
a sun, no less ^spacious - and luminous than 
that which eQlightens our day ; and has, doubtr 
Jess, a retinue of planetary .globes revolving i<^ 
around it, ^as the centre af light and influence. 
Nature jafid Ph^f steal C(msiitutio^ofthe Stm, 
--Of the real nature of this luniiBary we have 
hitherto acquired hut very imperfect couceptiona. 
But since the invention of the telescope, our 
knowledge of its constitu^a has beei^ sgmei- 
what enlarged. . We^nb longer view the sun a« 
a ball of liquid fire, as had sometimes, been sup- 
ppsed, butasasolidbody,.coinpO«edQf difierent 
material^, in which wonderful processed are 
goi^g fprward op an extensive scale^ fof pfe* 
paring and perpetuating tbatUght and heat whidb 
are destined t(>cheer and iuumiuate-sunounding 
Worlds. When the sun is viewed byoleuis of 
a teleseppe, spots of various kinds are perceived 
upon its. surface. These spots ajqpear first on 
its easteroL ojiargin^ vi^hen they appear narrow 
and «dmewhat ohsoure; they mov^s gradually 
onward to the centre of the disk, when ^ley . 
appear largest and mefbt distinct; afterward 
they proceed to^atd the weatem limh,^ "wbexe 
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ihey again appear narrow and obscure ; and 
after a period of aboiit^ t hirteeii ^ da ys, from 
their first appearance on the ea stern ed ge, they 
\/ disappear from thexeatfttn limb ; and, in many 
cases, they again appear on the eastern limb, 
after the same period of th^b'teen days. But 
tiiey are frequently somewhat chsinged in their 
aspect before they reappear ; .and, in numerous 
instances/ after disappearing from the sun's 
western boundary, they are never again idsible 
in tlie same shape ; but o^er spots, at uncertain 
lifter rals, ^e seen diversifying the solar disk ; 
though not unfrequently scarcely a single spot 
^^ iftjohe peen oy^r the wE^e surface pt tfee^ti.* 
The spots appearing narrower and less distinct 
on the eastern and western limbS) is owing to 
our viewing obliqtiely these parts 6( the 8un'3 
surface. The conclusions to be deduced from 
these circumstances are : 1st, That the sun is & 
globe, and not a fiat surface^ as it appears to the 
naked eye, o^erwise the spots would appear 
equally large «nd distinct on every p^t of Its. 
surface. 2d. That this luminary moves round 
its axis in the same direction as therotation of 
the jdanets: for its* spots do not shift their 
places on its disk, bmt are carried along with 
the wlole body of the- sun. The time of the 
apparent revolution of these spots is twenty- 



THS SOLAR SYSTEM. 105 

seven days, eigtt hours ; but fhfr r^al period of / 
the sun's rotationis twenty-ftvedays, iline hours, ^ 
fi%-six minutes 4 anJIEerefore, the places about 
the sun'13 equator move at the rate of four thou- 
sand five hundred and thirty-two ' miles an 
hour.*^ . . 

The solar spots ate x>{ ill sizes and of difier- 
ent shapes t their size is from^ ^^^ to ^th of t 
the sun's diameter. The smallost of those Bpots 
which can b^ disUnctly^'een^e^ J^^^J 1 ^hpa- \/ 
sand miles in diameter. Spots, the one-fiftieth 
part of the diamet^eirof the sun— wFicffweliave y 
frequently seen — are 17,600 miles in\ diameter, ^ 
or more than double tBeTSamHeroFtfie^earth'; 
and if the spot be considered only as a plane, 
and .somewhat circular, it wiU> contain hiore 
than^ two hundred and forty-three thousand' 
square miles, which is considerably more than 
the area of the whole ten'aqiieous. globe ; and 
yet sometimes ^ spot of this vast size wiQ dis- 
appear in £i few weeks, and not unfrequently in 
a, few days. Sometimes not a sin^e spot-is to ^ 
be.g^en pn the solar disk JSiT weeks and eveii 
for months together; at other times we have 

* This 10 found by dividing the circumference of the 
eun «= 2,764;600, miles,' by the number of hours in 
which the' rotation Is perfarmed', namely 610 hours, and 
t^e-quQtient i» the. rate t)f motion per hour. 
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■een above one hundred spots of all sizes dis- 
persed over the face of theTun at one Gme. In 
such cases, there are generally five or six large 
spots, such as that tdluded to above, accoia- 
panied with ten, fifteen, or twen^ smaller spots ; 
after disappearing at the sun's western limb, it 
is seldom that they come round i^in in the 
same order as before. Some -appear to have 
been altogether dissipated, and others to have 
changed their shi^pe and relation to surrounding 
sports, in which they formerly appeared. We 
have seen spots of nearly 2,000 miles in diame- 
ter vanish in the course of 'twenty^wd hcAirb : 
and, on the other htind, on a late opcasion,' we 
beheld two spotSj each of them larger than (he 
earth, and containing at least three hundred 
millions of ^ square miles, which were formed 
near the ceiHre of the solar disk, where no trace 
of them was seen forty hours before ; which 
circumstances' show the amazing rapidity with 
which these mighty masses are formed, and 
again rendered invisible to the sightl *rhe por- 
> tions of the. sun's 43Urface wh^ere the • spots most 
frequently aj^ear, are those which lie adjacent 
tb its equatorial regions; no spots^emg ever 
seen near its northern or southern poles. In 
some years these spota have .been very nume- 
rous, and seldom a week has passed without 
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a few of thiem haidng^been seen, while in other l/ 
years comparatively few have been visible, 

. These spots^-^as to their general appearance, 
resemble a dark nucleus, surrounded with a ^ 
penumbra, or belt of a lighter shade. This 
penumbra i& generally of a. shape nearly corres- 
ponding to that of the dark nucleus, or central 
spot. This fainter belt is plainly perceptible - 
in the larger jspots, tmd when very high powers 
are applied to the telescope, the umbra are also 
visible in the smaller spots. The following 
representations will convey a. general idea of 
the phenomena of the solar spots^- Fig. 6 ire- 
presents the more common a^ppearance of these 
spots—a dark central part surrounded by a 
fainter shade. Figs. 7, 8, 9, represent the ap- 
pearances qS. certain spots which exhibit a bright 
spot, or figure, in the midst of the dark nucleus. 
Fig* 10 shows a spot, in which various dark 
spots ate surrounded by one common penumbra ; 
figs. 11, 12, spots of different shapes ; figs. 13, 
14, large^spots accompanied or surrounded with V/ 
dark spots of a much smaller size. This is a 
very^ common phenomenon : it is seldom that 
any large spots are seen 'without being accom- 
panied with a variety of small spots of different 
isizes, frequently assuming the appearance of a 
tail to the large spot. Fig. 15 represents the 
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appeairahee and progress- of a^ single spot, from 
tjie time it appears on the syn's eastern limb 
till it arrive at the centre of the disk. As. the 
sun -moves round, an axis whieh is not perpen- . 
dicular to the, ecliptic, but inclined seven and 
a half degrees from ^the perpendicular, so the 
spots. move in a line deviating from the ecliptic, 
and perpendicular to the sun-s axis* Thus in 
fig. 16, A B represents the. ecliptic ; d a its axis 
perpendiculsur. to it; a h the axis of the sun, 
around which it performs its rotation, deviating 
seven and a haif degrees from iv c, the axis of 
the ecliptic. The spots, therefore move- in a 
line E F or k l^ whic^ is at right angles y^ith the 
axis of the sun. . 

Besides the dark spots whose phenomena we 
have now described, there arie spots- which. have ^ 
a bright ,and mottled appearance, and which it 
is difficult, in most cases, to distinguish from 
the general body of die sun. They are chiefly 
to. be seen when they first appear on the eastern 
margin of ,the sun, and .when they approach 
near the western >. limb.; but they are seldom s/ 
or never seen i^ear the middle.of the disk. They 
are most generally seen in .connection with clus- 
ters of the dark spots, and when they are first 
seen near the easterp limb they frequently in- . 
dicate that dark spots are about to make their 
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appeanace. They appear like numenros ridges, 
and plainly indicate that the son ia not a smooth 
surface, but is diversified with elevations and 
depressions, or, in other words, with mountains 
and Tale;s of a stupendous size, otherwise we 
could not perceive them at the remote distance 
at which we are placed. But what these bright 
ridges, or corrugations, are— whether immense 
luminous clouds, or solid bodiea; or what pur- 
pose they serve in the operations which are 
going forwaard in this luminary — ve are unable 
to determine. 

The following is a summary of the phenomena' 
of the solar spots. 1. £very spot which has a 
dark nucleus has also. an umbra surrounding it. 
2. The boundaiy between the nucleus -and um- 
bva is well defined. 3. The increase of a spot 
is gradual, the breadth of the nucleus and umbra 
dilating at the same time ; and its decrease is 
gradual in the same manner. 4* The nucleud, 
when on the decrease, in many instances 
changes its figure by the umbra encroaching 
upon it; and thus it sometimes happens that 
the nucleus is divided into two or niore nuclei. 
5. The exterior boundary of the umbrs never 
consists of sharp angles, but is always curvili- 
near. 6^ The hucleus vanishes sooner than- 
the umbra. c 
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The cpuclnsions whicb have, beea drawn from 
the phenomena aow described, it referepee to 
i^e cioQ)9tituti(m of the mm, are as follows:, 
That the. central part of the spots is beneath the y 
level of the sun's surface^ or, in other, words, 
that the spots are excavations in the body of 
this luminary, and that the umbra, or shade, y 
which surrounds it, is the shelving sides of this 
excavation in the^ktminous matter. According 
to this view> the niicleus is nothing else thaathe ^ 
dark and solid body of the sun appearing through 
the openings of a luminous atmosphere which 
surrounds this mighty globe. Accordibgto Sir 
W. He^s^hel's estimate, this atmosphere is jipt / 
less than 1,840 miles, and not more, than 2,760 
miles in depth. .This he regards a^ the outer- 
most coating, of the ^UD, or his visiUe surface ; 
and .under this superior, stralum, he conceived 
there is another, more dense and highly teflecf 
tiye, '. which throws back the light of the. upper 
regions, and that this. lower atoipsphtefre constir 
tuteMhe um^ of the^ spots^ and that the dark 
central parts of the spots, or the nuclei, are 
part of thee solid ^matter^ of which the sun's body 
is composed. ^ la. accordai^ce with such views, 
the internal part of the sun may be considered ^^ 
as an impaense solid ball, not altogether utilike 
the earth and the other planets ; . and there is no 
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gr^t iiAprobability in supposing that it is fitted 
for being the habitation of sensitive and intelli- 
J gent beings, with constitutions adapted to the 
situation ; and., that it liiay bonstitute the most 
glorious habitation connebted with . the sohir 
system. V But whatever may be the r^ai nature 
and constitution o( this luminary, it is evident, 
^from the rapid and extensive changes which are 
frequently happening both among the bright and 
dark spots, that there are forces of prodigious 

, / power in continual open^ion, producing the most 
astonishing effects, in a 'short space of iime, 
sometimes in a few hours or minutes, on the 

* surface or in the luminous atmosphere of this 
great central body.- And such changes are, 
doubtless, necessar3r for preserving the present 
constitution' of the sun — ^fot .enabling' him to 
diffuse Hght and heat — and to act &s the SQid 
of surrounding worlds: 

This magnlfice'tit luminary is the grand source 
of light, and heat, and color to^this. earthy and 
to all the planetih-y glcibes, with their ringrand 
satellites, which belong to our system. By 
its energy and influence it cheers, adorns, and 
^' animates a retinue of mighty worlds ; directing 
yj iheix motions, and preserving them all in th6 
paths prescribed them, so that none shall wander 
from their course, or interfere with others/ It 
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is the oentnd bond which unitea the moon to 
the eahh ; the satellites of Jojater, Satarn, and v' 
Uranus, to their respecUve primaries, and all 
the other planets in one grand and harmbnioos 
system. On our globe, the benign effects of 
the sun are numerous and powerful. He is 
not only the source of illuminaticm, but of all / 
^at beautiM diversity of coloring which adomsv 
every terrestrial landscape. Both -the earth 
and sea-'— the lowest depths of the ocean, and 
the darkest, cavern — feel the effects of his 
. powerful agency. All animated beings rejoice 
in his presence; when hisrays dispel the shades 
of night, million^ of the insect tribes awake 
and sport in his beams, the birds ^salute him 
with their, melodious, concerts, everything that 
.breathes feels the efiecl of his influence ; man 
watches for the morning, and: rejoices at his 
approach; fwr "truly the light is sweet, and a 
pleasant thing it is for the eyes to behold the 
sun." The vegetable tribes likewise feel his 
energy : he gives oirculatipn to the sap in plants 
and trees ; he causes the blossoms and leaves 
to shoot ; the hills and vales to be covered with 
verdure, and the fruits of the earth to ripen to 
a golden harvest, for supplying the wants of 
man and beast. Without the influence of this 
luminary, darkness and all its gloomy accom- l^ 
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paniment^ woald for ever inyolre this lower 
^ creation ; all the beauties which now adorn the 
face c^ nature would be swept away, the birds 
would cease their warbiings, the flowers would 
/, no longer be decked with the gayest colors, not 
shed their- rich perfumes. Life, activity, and 

y' animation, would soon cease ; and the earth, ^re 

long, would be transformed into a hideous chaos. 

Can we reflect on the grandeur and magni* 

tude of this luminaiy, and the manifold bene^ 

ficial effects which it produces on our world, 

. without raising our thoughts to Him who at 

^' first launched this vast globe from his almighty 
arm, and still sustains it in all its energies ? Iii 
all out surveys of the system of nature, it be- 
/ comes us to raise our views frohijdbee^Jfect'to 
the cau$^) from the creature to the great^Q{eat(»r, 
and to give to him " the gToiy Siie to his narae." 
This is "Utft^bnly a duty inculcated in Scripturoi 
but is in full accordance with the dictates of 
true philosophy ; which decjare, that every 
phenonienon, and every effect in the universe, 
should be traced up to a cause adeqtiate to its 
production.' And what cause could, produce 
such a stupendous luminary, but that Beting 
who eidsted from eternity, whose power is 
uncontrollable and illimitable, and whx>3e '^ king- 
dom ruleth over dl V* In the formafion^f this 
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spadous globe we bebold a display of onmi- 
potenoe which overwhelms our conceptions, 
and which shows ns that nothing, however 
amazing and incomprehensible, can be beyond 
the limits of God's power to accomplish. Iti 
the numerous beneficial agencies produced by / 
the siin, we have a display of hi^ beneficence, 1/ 
an evidence that the happiixess of his creatures 
is one of the main objects of hir creating power, 
and that f^'his tender^ mercies are over all. his 
works." << The day is thine ; the night also is 
thiiie ; thW hast prepared the light and the sun." 
He hath placed our wcHrld at such a distance 
from this luminary, as neither to dazzle. us with , 
ejEcessive brilliancy, nor scorch us with ezces- J 
idve heat, nor freeze us with insufferable cold.; 
but to produce an iUumination and a. tempera- 
ture suited to the-^ inhabittots of every clime. 
Tlie man who can contemplate this glorious 
object, and feel all the beneficial effects of its 
influence-, without the least emotion of grati- 
tude, reverence, and adoration, scarcely de- 
seiVes to enjoy the beneficence of his Creator. 
Let ui^, then, " give thanks unto the. Lord^-to 
him that 'made great lights — ^the sua to rule 
the day: for his mercy endureth for ever." 
And as the sun enlightens, cheers, and fructi- 
fies our globe, and distributes benefits vrherever 
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he shines; so let us likewise, sccordiiig to 
our power and opportunities, eteit all our ener- 
gies in imparting blessings -to our b;rethren of 
mankind.. As he daily sheds his* benign in- 
fluenee around the wbrld; as he rises for the 
benefit of the ungrateful and the unjust, as well 

j as for the good and the righteous, so let our 
beneficelice be displayed toward men of all 
characteiB and nations, that we may 'prove our- 
selves to be ^* the children of the Most High," 
who, without distinction of persons, distrU>utes 
blessings without numW among all the i^anks 
of sensitive and intelligent existence. 

Notwithstanding the nmnerous benefits which 
the sun dispenses to all the inhabitants <^ our 
globe, it is a melancholy truth that the greater 
part of its population is still involved in intel- 
lectual darkness and moral debasement, *^ being 
alienated from the life of God through the 
ignorance that is ih theta." In this respect 
it may still be said, a6 in aiicient timeS) that 
darkness covers the earthy and gross darkness 
the majority of the people who inhabit it. 
While the sun diffuses its splendor around 
them, their minds are shrouded in a midnight 

4 gloom, into which " the light of the knowledge 
of the glory of God," as it shines ^* in the fiice 
of Jesus Christ)" has never peneiarated. Before 
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all tke e£fecl8 of light-r^mateQal aod mental — » 
can be fidly felt, ik» San of rigl^teousnesa must 
arbe on tbe nations ,*^ with healing in hia 
beama,-' to difibae knowledge, joy, and salyation. 
His . infiiie&ces are as necessary to our trae / 
h^pp9iess,,aa those of the material sun to our 
external comfort and existence. ' 
, His Spirit irradiates the darkest understandr 
ings^ purifies the pipst debased affections, and 
difibses gladness and consolation wherever the 
light of divine truth chines into the heart. And 
as, the rays of this spiritual Sun are diffused by 
the truths of revelation, it is our dut^ to dissemi- 
nate .these truths as extensively as possible 
amdng all the kindreds, and families, iand tribes, 
that dwell upon the &ce of aD the earth. 
Wherever the natural sun shinei^, the light of 
divine truth should be made to shed its influ- 
ence^and its lustre, till light shall spring, up to 
those wha sit in darkness and the shadow of 
deiftth ;.tUl *' the glory of the Lord shall cover the 
earth, and dl desk see the salvation of God." r 

. Section U. — The^ Planet Mercury, 

Haying givjsn a general description of the 

aun-;^wl(ichis the centre of the planetary piha^ 

around which they all perform their revolutions, 

al. difibien^ dist^np^s «iid m different periods of 
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time — we shall now proeeed to give a brief 
descrip^n of what is most interesting in the 
phenomena of the different planets, beginning 
with that which is nearest die centre, and jpro- 
ceeding, ia order, to-those which are fliore dis^ 
tant. The order in which the orbits of the 
pilai^ts lie from the sun is represented in the 
fc^qwing ilmall. diagram. The 




distances of the planets from ttie centre cannot 
}}e distinctly tepreseikted, mdess upon a diagram 
of very brge extent. In this small figure^ the 
middle point represents the position c^ the 4mxk* 
The inner uircle joLext the point which repie* 
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gents the sun, is the orbi^. of Mercury, the 
nearest planet jba the. sqn; the second circle 
represents the orbit jof Venus ; the third thai 
of the £arth ; the fpyurth that of Mars ; the next 
circles, .which cross each other, represidnt the 
orbits of the lately discovered planets : Vesta, 
Juno, Qeres, and, Pallas. Beyond these, t&e 
next eirele represents the orbit of Jupiter with 
hij33atellites,^and next to that the orbit-of Saturn. 
The outennpst circle is that of Uranus, some- 
times distinguished by th^ names of Herscheli 
and the Georgium Sidus.- 

These orbits appeax. very small, as delineated 
in this diagram ; but the]r are in reality so im- 
inensely large, ths^t Uie mind can scarcely fonn 
any adequate conception of them. The orbit 
of Mercuryv which i9 the; smallest, is: more 
than two hundred and thirty-two millions of 
miles in circumference. Were a steam-car^ 
xiage to move around it at the rate of twen^ 
miles an hour, it wopld require ^ore than one 
thousand three hundred and tweiity-four years \J 
before it could complete the circuit ; yet the 
planet itself moves around it in the short space ^ 
of eighty-eight days. The orbit pi Uranus, 
theniost distant planet of the sy&^m, is eleven 
thousand three bundled millions of miles in 
cvcumference, and three thomuid MX hundred 
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millions in diameter. To more round this oip^ 
cumference^ at the rate of thirty^ miles an hoor, 
would require i^ove forty-two ihoiisand june 
hundred years, or more than seYen times the 
period which has elapsed. since the creationtdf 
Adam; while the planet itself moves rounds it 
Jn eighty-^fou r year s* So that all 0ie. arrange* 
ments of the diyine Being are conducted on a 
scale of ma^ificence, astonishing to mortals,^ 
and corresponding to the infinite majesty and 
grandeur of Him <* who stretched out the hea- 
vens by l^s, understanding.^ - 

The narrow curve, on the left hand of the 
jBgure, crossing the orbits of the planets; repre^ 
sents a portion of the orbit of a cornet. The 
comets move in all directions through the solar 
system, and their orbits consist of hmg narrow. 
eUipses^ ot ovals j some of whieh extend £Bir 
beyond the orbits of the most distant planets,, 
where they sometime^ remain for a long series 
of yearis. These bodies are disfinguished by 
their dim, dusky, and niddy light, and the long 
tails, or trains of light, with which they fre- 
quently . make their appearance. Sometimes 
they are visible to the naked eye, and make a 
splendid appeajpance ; hut; numerous bodies of- 
this descriptipn pass near the centre of our 
system^ which are only visible by means c^ 
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telescopes, and numbens, doabtless, which are ./ 
nerer distinguished even hy astronomers, ex- 
cept when by chance they happen to direct 
their. telescopes to those portions of the heavens 
in whidi they are moving. From December; 
1843, to September-, 18443 tio less than threat/ 
comets were discovered, but not one of them 
was visible to the unassisted eye. 

Having made these preliminary remarks re* 
spe^ting the general arrangement of the planets 
and comets, we proceed to a brief description of— 

The Planet Mercury.— Thi9 planet, as alrea- 
dy noticed. Is ^e nearest to the sun ; at least, 
no i^anets nearer this luminary ^ave yet been 
discovered, though it is not improbable that one 
or two may exist within thoorbitof Mercury, y 
Its name dgnifies^^ messeijjger," andj 

in point of fact, it Js the swiftest moving planet 
i n the so? ?^r syptpm^ its rate of motion being, at 
an average, one hundred and nine jthousa nd \^ 
eight hundred miles an hour, or .one thou$aiul 
eightjoindl^^ 2tod.thirty^ miles in a mintite ; but 
its rate of motion is somewhat different in dif- 
ferent parts of its course, as it moves in an ellip^ 
tical orbit. Its distance from the ^sun is about 
thirty-seven millions of miles, and it performs 
its revolution jirpund that luminary it eighty- 
seven days, twenty-three hours, and twentyrfive 
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miautos. As to magnitudef this plaaent ranks 
among the smaller bodies of the system.^ ^t^ 
diameter is. three thousa^ad two hundred miles, 
its circumference ten thousand and, fifty-three 
miles, and its surface contains jabove tMrty^two 
millions of square miles, which is considerably 
less than the habitable parts of our gloj)e. Were 
we to compare its size with that of the sun, we 
should find that it would require nearly twenty- 
twQ millions of globes o f the siz e of M ercury to 
fonn a globe equal to that of the^sun.* . ^ 

This planet always appears to move in^the 
neighborhood, of the sun. It never ap peM S 
above twenty-nine degrees distant froin the sun, 
ancl -frequently at the period of its greate st elo n^ 
gations it is not above sixteen or seventeen do- 

* This is estimated inuthefoUewing maimer : — ^The com- 
parative bulks of spheres. are to each other as the cubes 
of their diameters ; . t]herefore, divide the cubes of their 
diameters by each other, and the quotient shows the num- 
ber of times Uie one is contained in the other. In the 
present instance, multiply the- sun's diameter, 880,000 
miles, twice into itself, and divide the product by, the 
cube of the diameter of Mercury, .3,200 miles, aiid the 
quotient will give the number of times that the sun is 
larger than this planet. Thus the cube of 880,000 is 
681,472,000,000,000,000, >which divided by 32,768,000,^ 
000, the cube of Meicory'i^ diameters 21 milfionr and 
five-sixths, nearly « 
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gife9 from that. InmiDary. On ihis a<?eounl, k 
ia difficult to be distingoished by the naked eysi 
unless near the periods of its.^eatest elonga* l^ 
tions. The^ time between its greatest elonga* 
tionslrom tbe sun, varies from one hundred and ^ 
six to one hundred and thirty days. When it 
}B at its greatest elo ngation ea^tj^Qhejnin^it^Js. 
seen in the evenings, at a lowj^levation, not far ^ 
from the point where the sun sets. When it is 
west of the suui^ it is seen in ^e morning not 
far from the point of sunrise.. Th^ most favor -^ 
ablej/eaaons. for obse rving it are the .spring ajy^ 
antumn> » a- it i^ in a higher declination at 
those seasons, than in. winieT, and ^the twilight 
18. not so strong nor so long continued as in 
summer. When viewed by the naked eye, , 
it aggears to emit a very white lig ht ; and t&ose 
who would wish to get a view of this planet, 
when it may be seen, should inspect an alma- 
nac,, or ephemeris, where the^times of its «lon- 
gations^ are didtinctly stated. When, viewed 
with a telescope, it appears, in the course of its ^ 
revolution round the sun, to pass through all the 
phases- of the moon, efometiiiies appc^aring as 
a half-moon, sometinies as a crescent, and 
at other times with, a gibbons pha^e. When 
it appears of a half-moon or creaent phase, its 
enlightened side, like that of the moon, is al- 



/ 






V 



124 TH& 60LAR ^rSTBV. 

ways turned toward the bud, whiph potoTes Aat 
it is in itself a daric- bddy, and derives all its 
light from that luminary. On account of its 
nearness to the sun, few discoveries have been 
made on its surface by the telescope^ It has 
been observed/however, that when it appears as 
a crescent, one of its horns is truncated, or cut 
off at the point, by whichthe period ^fiterevo- 
lutions ronnd its axis has been determined, which 
is supposed ^ be accomplished in twenty^four 
hours and five minutes. This truncalure is 
doubtless the eiSeqt of elevations and depres- 
sions oh its surface ; and hence, some ifstrono- 
ttiers have concluded that mountains of consider- 
able elevation exist on Mercury, oiie of which 
is calculated to be eight English miles in per- 
pendicular altitude; It is supposed, likewise, 
that It is enveloped with an extrem^y dense 
atmosphere. ' . ^ 

in consequence of its nearness to Ae sun^ — 
being nearly three times nearer than the earth 
— the quantity of- light is nearly sevenv times 
greater than what we receive ; andHthe sun will 
appear to a spectator^ in that planet about seven 
tioaes larger than to us — which circumstances 
will cause a more brilliant lustre to ^pear on all 
the objects on the surface of this planet than 
appears or the scenery of our globe. Such 
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eyeBBS ours woujd be^unable to_sus,tain^s.p daz- ^ 
tzlmg a brightness, unless their pupils were con- 
tKLcte d'to the di aiueTer of ojie-fiftieth of anjnch. ^ 
That the quantity of heat is in the same propor- 
tion, or se^en tiiiies greater than on- the earth, 
is an opinion by no means probable. It is mpre 
probckble, from mauy circumstances connected 
with our own globe, arid frotn a variety of ex- 
periments which have been liiade on the -subject 
of heiEtt, that ^e sun's rays may be modified in 
th^r action by the nature of the atmosphere, '^ 
and the constituent' elements (^ which the pla- 
net la <;ompo8ed. ' it is probable that sensible 
•heat depends chiefly on "the distribudon of the 
substance of caloric, or the principle of heat, on 
^ surfaces, and throughout the atmospheres of 
the planets, in different quantities, according to 
the different situations they occupy in the solar 
system ; so ihat it is possible th ere mayh eno mo re . 
sensible jieat felt on the su rf ace ji Mercu ry^than 1/ 
on that of the earflS^r even of Saturn^ gj Uranus. 
Mercury revolves in an elliptical orbit, which 
is more eccentric than the orbits of the other 
planets, except Juno and Pallas. This is the 
reason why, at som^ of its greatest elongations, 
it is only sixteen degrees Irom the sun ; while 
at others, it is nearly twenty-nine degrees dis- 
tant. Its eccentricity, or the distance of the 
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sun from the centre of its orbit, is nbovfi seven 
inillioas of miles ; which is ^bout the one^enth 
part of the diameter of its orbit ; and ^this orbit 
is inclined <to the ecliptic, or the planet of 
the earth's orbit, in an angle of seven degrees, 
so that it is sometimes this number of degrees^ 
above the level of the ecliptic^ and at other tiiiies 
as much below it l*he density of this^planet is 
y^reat^r than that of any other planet of the sys- 
^ tem. It iias been estimated to be nearly twice 
the density otthe earth, that is, about nine times 
the density of water, or nearly eqoal to that' of 
lead. Such- conclusions are deduced from ihe 
laws of gravitation, by whicb^allthe planets ore 
directed in their motions. . 

TransiU of Mercury^ — ^At certain periods, 
this planet is observed to pass across the sun's 
disk, like a small dark spot. . This xsan happen 
only at the time of its inferior conjunction with 
the sun — when it is nearest to the earth-^wh'en 
its enlightened ,side is turned toward the. sun, 
and its dark hemisphere is turned directly to- 
ward the earth; and when the earth, .Mercury, 
and the sun, are nearly in^ on^ straight line: 
This passage of Mercury across the solar disk 
is called its transit, and is considered by astro- 
nomers as an interesting phenomenon. If the 
orbit of this planet were in the same plane ^ith 
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that of t&e eajth, it would transit tbe sun's disk ^ 
at every inferior conjunction, or three or four 
times every year. But a& its orbit is inclined 
to the ecliptic, a transit can happen only when 
it comes to the inferior conjunqtipn, at ^he time 
it is at or near jta nodes, or the points where it 
crosses the ecliptic, and when the earth is in 
the '^ame longitude, and this occjurs only at in- 
tervals of several years. The l^st visible tran- 
sit previous to 1845 Jiappened in U32, another 
happened in Noye];Dber, lB35,^.but was invisible 
in Britain, as tha sun was set before its com- 
mencement. , A visible transit likewise occur- 
red on May 8th, 1845, which began at nineteen 
minutes past four P. M., Greenwich time ; apd 
4he. placet arrived near the centre of, the disk 
at Uiirty^five minutes past seven P. M, ; but be- 
fore the planet's egress frpni; the Bun's western 
limb, the sun set to. the inhabitants of this coun- 
try. The next visible transit of Mercury will 
happen at the following periords : 1848, Nov. 9th ; 
1861, November 12th; 1868, November 5th; 
1878, May 6th. The other transits, during the 
present century, in 1881, 1891, and 1894, will 
be invisible in Britain and other European cpun^' 
tries, but will be seen in several parts of North 
aYid South America, and the islands of the Pa- 
cific Ocean. , 
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- This planet, not withstanding its comparative 
sma:llness, forms a portion of the divine empire, 
and is capable of containing a population larger 
.than even that of our globe. Though diminu- 
tive in its appearance, and seldom seen by the 
inhabitants of the earth, we can scarely donbt 
that there are to be found on this planet iminoos 
©r^entient an d iDtellig€nt*l)eing s-^p6Ag|yff far 
BupenoTin dignity to man-^with constitutions 
fitted for that sphere; in which Providence has 
placed them, and with mental powers which 
qualify them to know, to love, and to adore their 
great Creator: For it may be considered as an 
axiom, that the material universe was ct'eated, 
and is still preserved in existence, chiefly for the 
sake of sensitife and intellectual natures, to 
afford them the means of happiness, and to give 
them a sensible display of the character an4 a^* 
butes of the eternal Divinity.. 

Section III.-^TAe PktTiet FintfA. 

Next to Mercury, in the order df the system, 
is the planet Venus. To the naked eye it ap- 
pears the most beautiful and splendid star in the 
heavens, and has been ..distinguished both in 
ancient and modem times as the morning and 
evening star, because in one part of its course. 
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it makes its uppearance, in the west, Ia the even- (/ 
iiigf bdbxe any otl^er star is visible ; and, in aa^ J 
other pturt of its course, it appears in the east ia y 
the morning, ushering in the dawn, and giving 
notice of the approach of the rising sun. Its 
distance from the sun is reckoned at 8ixt)^=«ei|^t^v^ 
m illions of miles, being thkty-one millions of 
miles I'rom the orbit of Mercury, and about 
t wepty-je ven millions of miles, from the earth at y 
itffneareSrapproaSIrio it. 'At this distance it 
is nearer the earth than, any other celestial body ^ 
can approach, >the moon only excepted. In 
■ respect of magnitude^ it is found to be 7,800 
jmies in diameter, or^veiy nearly the size of our ^ 
globe. Its surface contains one hundred and 
ninety-one millions of square miles, and the 
quantity of light it receives from the sun is nearly ^ 
doubje that which (alia upon .the earth, on ac- 
count oflts greater nearness to the spn, so that 
4hat luminary will appear from its surface twice ^ 
88. large as it does to us. From a variety of ob- 
servations which have been made on this pla- 
net, it appears that it has a rotation on its axis, 
which is accoini^ished in the period pf twenty- . . 
three hours, twenty-one minutes; and as the 
period' of the earth's rotation is twenty-three 
hours, fifty-six minutes, its day is, of course,^ y 

thir^-fiv6 nunutes shorter than ours. 
9 
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Dise&veries made on Venus l>y the Telescope,—^ 
e first time the telescope was directed to this 
planet was in the year 1610, by the celebrated 
Galileo^ who had just a little before constructed 
one of the first telescopes. ^The chief discove- 
ry he then made was, that this planet, in the 
course of its revolution round the sun, passed 
through all the phases of the moon, sometimes 
appearing as a crescent, or like the moon when 
three or four days old, sometime^ like a half- 
moon, and at other times with a gibbons ^hase, 
or like the mpon thr6e or four days before the 
full. That the planet presents such phases to 
our eye is a plain proof that it does' not move 
round the earth as its centre of motion, as the 
ancients supposed, but round the sun, in an otbit 
which lies within the orbit of the earth. For 
if it moved in an orbit exterior to that 6i the' 
earth, it never could presetit to us either a half- 
moon, or a crescent phase. At the period to 
which we allude, the greater part of the learned 
had adopted the vulgar opinion which so long 
prevailed, that the earth is at rest in the centre 
of the universe, and that all the planets revolve 
around it. It was objected to the Copemican 
system, which supposes the earth to be one of 
the planets:--and which had been recently 
broached — that if this were the case, the planets 
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Mereury and Venus would appear with all the 
phases of the moon. This was fully admitted ; 
but it could never be exhibited to the organs .of 
Tision before thp; telescope was inrented. \¥hen 
Galileo had published this and several other 
discoveries, the senators of Veni(Je, who were 
most of them eminent for their love of learning, 
invited this astronomer to come, and in their 
presence make ^. tri&l of his, new instrument. ^ 
He complied with their request ; and, on a fine, // 
clear^ and serene evening,vmounted his telescope 
on the tower of St. Mark, and showed , them 
several of the discoveries he had made, and par- 
ticularly the appearance of Venus, which was 
then near the point of its greatest elongation 
from the sun.. One senator after another beheld 
the planet through the telescope, iand all wet^e 
surprised that more than half of its hemisphere 
was obscured ; that it did aot appear round as 
most of the other heavenly orbs, but inclining to 
a crescent, with^points, or horns, at its opposite 
sides. Upon this Galileo proceeded to show 
how this phenomenon furbished a demonstrative / 
proof of the Coperiiican system of the universe. / 
That night was fatal to the ancient systems 
maintained in the schools ; and fromthat period, 
the true system of the world began to be recog- 
nized by all intelligent and unprejudiced minds, 
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and in the mi^st of every oj^sition, to be ex- 
tensively propagated through the world. 

After the telescope was improved^ and its 
length and magnifying powers increased, more 
' particular observations began to be made on the 
4surfa<?e of Venosr. Cassini, an Italian astrono- 
mer, with instruments of a large size, pn Octo- 
ber 14th, 1666, at five hours fbrty-five minutes 
P. M., saw a small bright spot, n^r the section 
between the dark^and bright side of the planet; 
at th^ same time, he noticed two dark oblong 
spots, nearer the other side of the. disk, as 
represented in ^» 18. On the 20th of ..April, 
1667, in the morning, a little before sunTise, he 
perceived, on the disk of the- planet, then half 
enlightened, a bright spot neat the section and 
toward the lower horn i and hearer to the north- 
em horn he saw a darkish oblong spot, as 
represented in fig. 19; and after sunrise he 
perceived that the bright spot was advanced 
considerably from the southern hom ; and from 
tluB and several subseqijtent observation^, he had 
a plain proof of the rotation of the planet, which 
he afterward determined to be in the space of 
somewhat more than twenty-three hours. !For 
many years after this period, we have few re- 
corded observations of these spots ; and, indeed^ 
they are very difficult to be perceiveil, on ac 
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countof the extreme brilliancy which this planet 
exhibits, and the undulations of the atmosphere, 
when viewed at a low altitude in the evening. 
The bests time for viewing the surface of this ^ 
planet is in |he daytime, when it is near the 
meridian, by means of large equatorial t^e^ 
scopes^ 




M. Schroeter,alate celebrated German astro- 
nomer, made a variety of observations on this 
planet, from which he has deduced several jjn- 
portant conclusions. He dicovered the twilight 
of Venus, or the stretching of a faint light be- 
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yond the semicircle which pfight to be alone 
directly enlightened, as shown at fig. 20, where 
the cusps, or horns, seem to stretch into the dark 
hemisphere . He deduced from this, and other 
/ observations, that Venus has an atmosphere of. 
t considerable extent, the densest part of which 
is abov<9 three miles high. A similar conclu- 
sion was deduced by a variety of observers in 

. different places, when viewing the transit of this 

planet in 1761. At the time when the planet 

entered on the sun's di?k, and yrhen it was 

about to emerge from the eastern limb, a faint 

/ penumbra or dusky shade was seen surrounding 

^ the planet, which indicated an. atmosphere of 
considerable height. M. Schroeter likewise 
detected several mountain ridges, and elevations 
of great magnitude^ on the surface of Venus. 
Such elevations are ascertained fromthe length 
of their shadow?. He estimated the perpendi- 
cular height of one of these mountains to be ten 

^' and ^ half English nujes, and of another no less 
than nineteen miles . Although these elevations . 
so far surpass the height of the highest moun- 
tains on our globe, yet such estimates are not 
to be considered on this account as improbable. 
For, in nature, there is an infinite variety, and 

y' every planet differs from '. another in itd arrange- 
ments. Such lofty elevations will add to the 
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snUimity of nature on the surfoee of this planet, 
and will afibrd, from their sumits, prospects 
UiX more extensive and sublime 4han we can at 
j^esent conceive. ^ 

Apparent Motions ofVenus.-^Weie the planets 
viewed frcmi the sun, the centre pf the system, 
their motions wpi^ld appear nearly uniform, and 
in one direction, from west to east. But whpn 
viewed from, the earth, or any other planet, their 
motions appear yery irregular, and in different 
directions, and sometimes they appear to make 




a pause in their course; ' Hence the apparent 
motions of the planets, as viewed from the earth, 
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lure said to be either direct, retrograde, or station- 
aly. This may be illustrated in th|e apparent 
QiotioDs of Vetiiia, aiid >hat is here. stated of 
this planet will equally apply to the motion of ^ 
Mercury. Thus, in^^. 21, let s represent the 
sun, B the earth, and <t, ft, e, d, c, f^g,h, tl^e 
planet Venus in different parts of its Orbit, as 
seen from the^arth at By When it is at a, it is 
said to foe in its, inferior conjunction with the 
sun, because it is then nearly in a line with the 
sun ; and were. it visible, it would4>e seen nearly 
in the same part of the heavens as the sun. 
But at this time its dark hemisphere is tume^ 
toward the earth, and therefore is invisible un- 
less it should happen, as it sometimes does, \p 
pass across the disk of the sun. In moving 
from a to ft, its motion is retrograde, or toward 
the west. In moving from ftto c, it appears 
stationary, because the tangent line, or visual 
ray ft t, will , appear for some time to coincide 
with the oibit of the^lanet.' At c the planet is 
said to be at its greatest livestem elongation 
from the sun, when.it appears in its greatest 
brightness as a morning star. In passing from 
c to J^ and from d to e, its motion is direct, or 
from west to east. " At e is the point of its 
supenor.cQx^unctiott^ when it is again nearly in 
a line with the sun^ and when its fuU enli^j^kt- 
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eiied hemisplidire id turned toward the estrth* 
But at this point it is the whole di&meter of its 
orbit, or one hundred and thirty-six millions of ^ 
miles, further from the earth than when it was 
irt a, titid therefore appears smaller near this 
position than when pnl}r the one-fourth of its ^ 
enlightened side is se^. From.^ toy^ and from 
ftogi the motion is still direct ; from a to h, it 
is again stationary, and from A to a retrograde. 
In reglird to the phases ^f Venus we' may add 
the following remarks^ When the planet is at , 
0, at its superior conjunction, if it could then be 
seen,* It would present a full enlightened hem* 

. * It. has. been frequently asserted by astronomical 
writers that this planet cannot be seen at its superior 
conjunction. The author "of this volume, however, in 
the coarse^of his observations on the heavenly bodies in 
the daytime,, had an opportdd^, on the 2d of October, 
18il3, of seeing this plao^Bt within a few minates of the 
time of its superior conjunction, when it was only fifty- 
eight minutes, or lesd than one degree, .from the siin's 
margin. It was viewed with a three feet and a half 
acjffomatic telescope, magnifying ninety-five times, and 
appeared Toond and pretty distinct,, though partly im- 
mersed in the solar rays. This circumstance proves 
that the surface of Venus reflects the solar rays with 
peculiar brilliancy, more than that of any other planet. 
For a more particular account of this observation, see 
" Edinburgh New Philosophical Journal*^ for January, 
1844. 
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ispbere. As it moveift from to/, it gradually 
, comes into view as an evening sliar, and at first 

\/ appears very lowoear the point of the horizon 
/ where the sun sets. Its motion appears- slow on 
account of its distance irom the earth, and it is 
sometimes two or three months, after passing 
the point of its ^njnnctioo, before it becomes 
distinctly visible to the naked eye. Wh^n it, 
comes to the point/, it exhibits a gibbous phase, 
as seen by the telescope. As it moves onward 
toward gi its apparent size increases, and its 
gibbous phase gradually declines to that of a 
half-moon, At ^ it appears like a. half-moon 
y inclining to a crescent. About this point of its 

^ orbit is the period of its greatest brilliancy, and 
in certain years, when in tEis positionT^t may 
be seen in the ds^time by the naked eye. At 
the point A, it appe^s of a crescent form, and 
while moving from h to a, the point of its inferior 
conjunction, its crescent becomes more slender, 
but at the same time more expansive, till it ap- 
pears like the crescent of the moon when she 
is less than two days old. At a the dark side 
of the planet is turned toward the earth, and 
consequently invisible. The period employed 
in passing through these changes, from e to o^ 
is about nine months and a half. In passing . 
through the other semicircle from a to &, c, d, e, 
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it becomeil a morning, star, and» a few days after 
the conjunction, is seen in the east preceding 
the rising sun. In proceeding from a to & and e, 
its' apparent, motion is rapid, and it presents a 
crescent phase ; at <^it appears Hke a half-moon, 
and in the remaining part of its. course to e its 
phase is gibbous, tiil it arrives at the superior 
conjunction, when it agsdn presents a full en- 
lightened hemisphere. The time employed in 
nlpving from the inferior to the superior conjunc- 
tion is, as formerly, about n ine montli^ and a hqjlf. 
The following figures represent the phases of 
this planet^ and its gradual increase of apparent 
size from the period of its superior conjunction 
to its inferior. Fig. 22 is its phase as a full 
enlightened hemisphere, and its proportional 
size when compared with fig. 30, which repre- 
sents it, when nearest ^e earth at its inferior 
conjunction. At tl^is time, it is five times nearer, 
atid consequently five tigesjarger^in diameter, 
and twenty-five times larger in surface, than it 
appears at its superior conjunction. Figs.. 23, 
24,25, represent different degreesof its gibl^ous 
phase ; 26, its half-moon phase ; 27, 28, 29, its 
prescent phase ; where it will be seen, that as 
the breadth of the crescent dinainishes, its expan- 
sion and length inct:ease, as it is then approach- 
ing nearer the ^arth. Fig. 30 represents its 
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daric side toraed toward us al the inferior con- 
junction. In moving from the, inferior to the 
superior conjunction, it passes through all thesQ 
phases in a reverse order. Firsiit appears as 29, 
then as 28,, and till it arrives at the phase fig. 22. 

11 tz. 
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We shall state only the following additional 
facts respecting this planet. The period of its 
revolution rouiid the sun is in 224 days 16 
hours, during which time it accomplishes a 
course of 434 millions of miles, at the rate of 
eighflbtlibusand miles an hour. Its orfoit i$ 
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inclinied to~^the ecliptic in an angle of three 
degrees twenty-three minutes and a half, and 
the eccentricity of its orbit is less than half a ^ 
niilli<>n of miles, or about the 1 -276th of its 
diameter^ On the ground of certain obser- 
vations, it has" been supposed that it is attended 
with a satellite ; but such a body, if it exist, ^ 
is seldom seen, and therefore its existence 
is considered as uncertain; In its elongations, 
it never removes further from the iuin than 
from forty-fite degrees to forty*seven degrees, i/ 
>If its enlightened side were tifriied toward 
us when^it is nearest the earth, it would pre- ^ 
sent a surface twenty-five times larger than it 
generally does, and shine with the splendor of 
a. small moon ; btit, at diat time, its dark side ^ 
is turn^ \xi the earth. To an inhabitant of 
Venus, Mercury will appear as. a morning and 
evening starj with more splendor than it does 
to us; and the earth, when nearest to Yenus, 
will shine forth with a splendor nearly ten J 
times greater than either Jupiter or Venus does 
to us. This planet, like Mercury, sometimes 
makes a transit across the disk of the sun. 
The last transit happened in 1769, and the 
next will take place on December 9, 1874, at 
eight minutes past four, A. M., which will be 
invisible in Britain, and in most European 
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countries ; but, as it is a phenomenon c^ great 
importance in astronomy, British astronomers 
will, donhdess, be sent to observe it in those 
countries where it will be visible^' 

This beautiful plat^t, distinguished from all 
the other stars by its superior brilliancy, is oc- 
casionally alluded to by the sacred writers, as 
the " son of the morning'*—" the day star," 
and. "the bright and morning star:" emblem- 
atical of the .Redeemer of mankind^ giving 
light. to^,the world after a long night of super- 
stition and darkness, and of its cheering influ- 
ence on the minds of sinful, men^ when the 
" day star", from on high hath arisen in their 
hearts. When viewing the bright luminaries 
of the aky, and especially the morning star, 
and when we consider the beautiful order and 
arrangement of these orbs, the ^placid influences 
they diffuse, and the harmony With which all 
their movements are performed, a contemplative 
mind can scarcely refrain from contrasting 
such scenes with the darkness and disorder 
which prevail in the moral world. > While ihe 
sun diffuses his splendors by day, and the 
moon and the stars shed their mild radiance by 
night, it is still necessary to the happiness of 
our world that intellectual light and sacred joy 
should be difTused over the minds of its inha- 
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biUaits-H)f which the light of these luouQaries 
is designed to serve as an emblem. When the 
mondng star makes its appearance near the 
eastern horizon, it is a sign that the sun will, 
ere long, arise, and that the darkness of night 
will sOcm be dispelled. When the ^* day star" 
arises on the benighted mind, it intimates that 
gloom and darkness, ^ith all their miserable 
accompaniments, formerly brooded over it : but 
now that the light of divine ttuth has begun 
to irradiate the darkness, it is a sign that this 
light will, still increase, and shine '<more and r. 
more unto the perfect day," till at length it'^ 
blend itself with the glories of the celestial 
woild, where the '* sun shall no more go down," 
-where the Lord God shall be an everlasting 
light, and where the days of darkness and 
" mourning shall be ended." 

Section, ly.^^—TAtf Earthy c&nsidered as a 
Planetary Body: , 

(1.) Geners^ View of the Enrties Surface, At^ 
tnospherffy Magnitude, and Method of finding 
its Dimensions, 

It may seem strange to sopae readers that this 
world on which we reside should be considered 
a planetary orb ; as, at first view, it appears to 
bear no resemblance to' anypf the orbs that 



144 THE SOLAR SYSTEM. 

appeJEur in our noetumal sky. The planets^ as 
they are «een in the heavens by the unassisted 
eye, appear only as comparatively small points 
of light ; whereas the earUi, from whatever 
point it is viewed, appears the largest body our 
eyes can. anywhere behold, and'vvhen W£ tra- 
verse its surface^ either by sea. or land, there 

^ appear no boundaries to its din^ensions. From 

the positions in which we are permitted to view 

any portion of the ^arth — even when we ascend 

, several miles above. its surface in balloons — 

y^ it exhibila no luminous aspect such as that 
which the celestial bodies present; so -that, 
at first view, we .might be^apt to suppose, that 
no similarity can exist between our sublunary 
world and the orbs of heavej). Besides, the 
celestial orbs are aj^arently in rapid motion 
from one region to another, while the earth, as 
a whole, appears to be at rest in £he centre of 
the celestial motions. " Wh^th^r we sit in our 
' apartments, or walk in the fields, we feel no 
motion in the solid ea^th which supports us, 
and are apt to imagine th^t the portion of the 
globe on which we dwell remains invariably in 
the same point of infinite space. We perceive 
no motions connected with our world but those 
which are produced Jjy the rivets, the pcean, 
the atmpsphefo, a^d subterranean concussions, 
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and those which are the result of the various 
|)rocesse8 of the arts — ^the flux and reflux of the 
sea — ^the flowing streams-^the roaring cataracts 
— the stormy Winds — the waving forests — the 
ships moving on the j^ce of the deep— and the 
steaiH^tarriages, with their hundreds of passen- 
gers, flying along the railway course. There 
is not, perhaps, one out of a thousand of the' 
ekrth's inhabitants that has the least conception 
that; — besides every other tabvement of which 
he is suseeptiblie — ^he is carried along through 
the regions of infinite space with the rapidity ^ 
of thousands of 'miles every hour. Yet this is 
a fact which i« not merely probable, but certain, ^' 
and' can b^ demonstrated to the conviction of 
every one who is willing 4nd qualified to enter 
into such investigations. 

Could we take out station on the suiface of y 
the moon, we should behold the' earth hapging ^ 
like a great globe in the Armament, appearing 
with a sQiflice about thirteen times larger than ^^^ 
theisi.QjUl^.es to us, and turning round its dif- 
ferent sides to our eye^^— sometimes presenting 
the view «f America and the Pacific Ocean, 
and at other times Asia, Africa, Burope, and / 
the Atlantic^— -sometimes. a|>pe«ring like a large v 
creseenty or half-moon, and at other times with 
a fiill enlightened hemisphere. Were we placed 
10 
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on the sur&ce of Yenas, we s^ionld behold the 
globe on which we live appearing in the azore 
sky like a large bright jatar, as th^t planet ap? 
pe^rs to us when an eyening Or morning 8|ar; 
and th&.^moon, which appears so large in our 
( firmament, would be seen only like a very small 
star, very near the earth, and constantly movin|r 
around it. At certain times, the earthjjrgjild 
appear n eg rly ten times larger Jhan Ventig, doies 
y to us, and would, present the appearance x>f a 
small brilliant moon. We^e we plabed on the 
planet Mars, which is much further from the/ 
sun than Venus, the earth would appear alter-' 

\/ nately as a^moming and evening star, exhibiting 
different phases, as Venus does to us,>ut^with 
a less degree, of size ^aind splendor. It might 
not, perhaps, ishine with so ^uch brillianoy aa^^ 
Venus, but it would probably appear with a 
lui^tre similar to that which Mars. presMits to 
us. Nor need it be wondered at that the eardk 
should appear as a luminous body from such 
distant positions; for we have demonstrative 
/ proof th^t Venu^, Mars, and all the other planets, 

J though they appear like shining orbs, are in. 
reality dark bodies like the earth, and have no 
light of their own but what they receive Drom 
the sun; and it is only when the portions of 
theix ^ide^ whieh a^e enlightened by the sua 
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are turned Utm that they ar^.s^en in the bea^ 
veBS. Qn, eoine opcasionf^ the. dark side of / 
Venus is cooipletely turned toward the" earth, V . 
and then she is invisible; f^ud %Qi]ietinies, when 
in this posiiion^ has ]>een seen, like c^dark spot, J 
to paa(8 across the face. pf the sum : These and, 
other circumstances ^emonsjtrate ^at.the planets 
are iu th^n^s^yes dftxk bodies, ai^d shine only J 
by reflection ^^, acid consequently that the > earth, 
though a dark bpdy, will appear ta jshin^ at a / 
distance \>y reflecting <the sQla,r rays which fall 
i^n it, ^s the moon dpes to us. 

We have already proved, that, as a p]at!et, 
th$ earth turns round iti^^axis every t>renty*fQur / 
Hours; and, in the sequel, we shsill endeavor 
to show that it also moves round the sun in 
company with the other planets. In the mean 
time, we may take a brief view of the. surface, 
of Qur globe, which, in some.of its features, 
may, perhaps^ resemble^ those of some of ,the 
othei; planetary worlds, 

. When we cast our eyes around us, and take 
a general survey of the surface of the earth, 
thousands of pbjei^s present themselves to the 
view which demand attention. One x>f the most 
obvious and 42ommon arrapgements which we ' 
behold in almost every country, is the verdant 
covermg of the eartb> which is fprmed by aa 
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assemblage of heibs, plants^ sbnibs, and tre<$s 
or yarious shades, which diversify the land^'. 

< scape, and refresh the organs of vision } for 

: there is no color so pleasing,' and which re- 
freshes the eye so much, as the various shades 
of green« When we enlarge the circle of our 
view 'by traveling through different countries, 
we behold objects of a more grand and magni- 

^ ficent description ; ranges of mountains, hun- 
dreds of miles in length^-with theit summits 
risiiHg above the olouds, presenting a scetae of 
rugged grandeiir. and sublimity ; rivers, rolling 

4, their vast masses of waters,' in cOfurses of hun- 
dreds or ^otisands of miles toward the ocean,^ 
in which they are absorbed; the ocean itself, 

. in its numerous windings, spreading its immense 

"^ sheet of- waters over more than half the globe, 
rising and subsiding at certain ifitervals^ and 
forming a. medium of communication'^ between 
the most distant regions of the glpbe. In va- 
rious regions of the earth, we behold elpansive 

' lakes and inland seaiiB diversified with numerous 
islands, lofty and^ abrupt preQipiees, capes, and 
promontories, dashing Cataracts, unfathomable 
caverns, rapid whirlpools, avalanches hurling 
down the declivities of lofty mountains, the ice^ 

^1 bergs of the polar regions, the luxuriant scenes^ 
of the torrid zone, and numerbus volcanoes sur- 
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roi^nded wiljh smoke, and pouruig forth from 
their craters ashes, flames, ied^hot 'stiiRaes, and 
streams of melted lava on the surrounding 
regionis^. 

^hen we contemplate our globe in its largest 
av.d most g^eneral '/features, we find its surfsee 
divided from north to south by two large bands ' 
of earth,, and two still larger bands of water, 
which ^xhi1»tii somewhat irregidar appearance 
IHresenting a nunaber . of >7aVings . and indenta* 
tions, and a great difference of breadth in difier"- 
ent places. The first btod of ea^ is this Eksterh ., 
Cpntinent, comprehending Europe, Asia, and 
Africa, the greatest length of which is in a line 
beginning about the northern part of Tartar^, 
and extending to ^e Cape of Good Hope, or 
from- A to B, fig^ 31, which line measures about \/ 
tenJ|hpuaand-jaiil€JP^,^om north-east to south- 
west. This body of land contains fMffy-sji ' 
Bullions of square miles, forming nearly one-fiflh • 
of the surface of the terraqueous globe. The . 
other band of .earth is the Western Continent, ^ 
which comprehends North and South America. 
Its neatest length itsi in. a line from the mouth 
of the river Platm in. South America, to the land. }J 
beyond Hudsoa's, JBay, or fioifi c to i>. This 
line measures ei ^t thousa nd miles ; and the \ 
whole of this continent contains fourteen mil* 
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lions of sqmro miles, beingKttfe moYe than ogp« 
^ third Qi, |h& western (umtinenti South-east of 
tEe western ^continent is a large body of labd, 
which, may be considered as a third continent; 
namely, New-Holland, which is two thonsa nd 
four hundred_miles in Jength, and one thousand 
^ eigtt hundred in breadth, and contains nearly 
three millions of square miles. Besides Uie 
bands of. earth now specified, thei^e are liumer- 
ous Qxtensiye portions of land dispersed thtongh- 
out the ocean^.such as ^e isl«tnds of Madagas- 
car, Sumatra, Bomeo,tNfjw-Guinea, Great Bri- 
tain, Ireland, and hundreds of others. 

Between the two large continents now men- 

V tioned lie two immense bands of water, which 
are called the Pacific 4n4 the Atlantio'Oceans. 
The Pacific .is at least el even thousan d miles 

r from north, to M>uth, and ten thousa^^ 

breadth from east 4o west. The Atlantic is 
about three thousand mil^s\broad from eaisi to 
west, and more than* Ten [ffiousrand 

^ length from nordi to south. It lies between the 
Western shores of Europe and Africfa, and Hhe 
eastern shaves! of America; Tlie Pacific occu- 
pies the whole range between the western coasts 
of America and the eastern cbastd ot Asia, oc- 
ci^ying nearly one half of th^ globe. Th^ re- 
lattTepositibns. of these continents and oceans 
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will be s^en by an inspection of fig. 31, where 
it may be noticed that the projection9 of the 
eastern side of the American continent nearly 
correspond with the indentations of the western 
side of the eastern continent ; so that if we 
could conceive the two continents brought .to- 
gether, they would neaurly correspond, so as to 
form one compact continegit, with two or three 
small gulfs between them. The following are 
nearly the dimensions of the different oceans. 

V The Pacific coyers eighty millions of sqt^are 
miles ; w hich is far more than the extent ofall 
w' the dry land on the fape of the earth; The At- 
lantic coyers twenty-five millions; the Indian 
Ocean thirteeoLJ^^iUions ; the Southerly Opean 
twen^r-five miUipns; the Northern Ocean jfive 
millions ; . the Mediterranean ' onej^uU^ > the 
Black Sea one hundred and seventy thousand 
square miles ; the Baltic one hundred and se- 
venty-five thousand; the Nprth Sea one hundred 
and sixty thousand. And if, as La Place hsa 
Y estimated) the tides demai^, an average 4ffith 
of three miles, the whole ocean will contain four 
hundred and fifty millions of cubic miles. The 
w hole surfa ce of the ocean,^ then, contains, about 
one hundred j^iid forty-n ine jnillio ns of square 

^ miles, which is more than three ^mes^grigater 
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titian th e surfac e^ Ae land, which xM);ntains only 1/ 
forty-nine millions of square mile^. 
. Around this vast body of land and water the 
Creator has thrown an atmos phere, or body of 
air, which ^ is as essential to the existence and ^'' 
comfort, of the^ living beings that dwell on its 
surface, as any other arrangement respecting our 
world. The denser part of this body of^ air ex- 
tends to the height of s^ut. fort^-^ye miles ^' 
above the- surface of the^^iSrtE, tut its &nsity 
gradually decreases in proportion as we ascend 
into its higher regions ; and at ^ certain height \/ 
it i s unfit for reippi ratiiMi and giving play to the 
animal functions.. This atinosphere, diough al- 
most impalpable to our senses, is now. ascertein- 
(gd to be a compound, substance, c6mpose.d of ' 
two very different and ^almost opposite sub- 
stances, as. to their qualities. One of its ingre- 
dients^ which forms about four^fifths 6f the virhole ^ 
atmosphere, is of such a nature that no fii;e will 
burn initj and if man or other animals breathe 
it, life is almost instantly ^xdi^guished. The 
other ingredient, which fcnrnto only one-fifibh of 
the atmpsphere,/is the principle of combustion, 
and produces the most rapid and splendid defla- 
gration of all combustible substances, and even 
a ste^l wire, or a thin file, if plunged into thi» 
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species of air, will t^ke fire and Inirh with the 
utmost brilliaiK^y^. Animals might breathe it for 
some time without much annoyance ; but it 
would soon waste the functions of the animal 
system. It is hy an admirable combination of 
these two opposite principles that the air we 
hrezthe is constituted ; and in this combination, 
the wisdom and goodness, of our beneficent Cre- 
ator are clearly manifested; for had these princi- 
pled -been combined ih a very difTeroHt propor- 
tion, pain, suffocation, or death, might, have been 
produced in all animals ihat breathed iti It is 
in this atmoi^phere that the birds fiy, and the 
clouds are ' suspended-— ^where ralin, hail,^ and 
snow are formed— where a portion pf the oeeati, 
of the seas, and of the riverti, is eohtinually as- 
cending, to ibrm those clbiids which water and 
fructify tfee earth^ — it is the medium in ^hich 
whirlwinds rage, and lightnings flash, and 
thunders rcBl^^ and were^ it swept from the 
earth,' or were its constituent principles materi- 
ally changed, every living being would soon ^s- 
appear from all the regions of earth, airj and seiel. 
Were the Creator disposed to destroy the human 
/ race on account of their ti^nsgressiotis, he has 
only to extract one of" the ingredients which 
compose the atmosphere which surrounds us, 
and the awful catastrophe is at once accomplish- 
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ed; so that, in his "hand is the soul of ^very 
living thing, and the breath of all mankind.'* But 
his forbearance in this respect is a palpable 
evidence that he is " slow to anger," "merciful 
and gracious," " abundant in goodness," and that 
"his tender mercies are over all his works." 

In regard to the magnitude of the eiarth, it miay 
be iStated that its ciTcuiiierence, or a Kne going 
quite round it, measures about twenty-four thou- j^. 
sand niuB hundred and twelve miles ; and, of 
course, its diameter, or a lin^ passing from oiie 
side to another through its centime, measures 
43even thousand nin^ hlmdred and thirty milea^,* *^ 
. and the number df square miles on its surface is^ 
about one hundred and niiiety-seven millions. 
It has been ascertained, by various experiments 

* As the. cixctimfexence of a cixde or globe ia found 
by mathematiciaiiis to bear a'oertaiii defioi^e juroportion to 
the diameter — ^wheii the one is. known the other is easily 
determined by ealculatioii. The proportion of the cir- 
cniinference of a circle to its diameter fs ne^ly as 22 to 
7— more accurately as 3.1418 to 1. ^ Therefore, if we 
inultiply the circumfereneci by 7, and divide, the pxoduct 
by 22y,we obtain the diameter, nearly. And if wo mlulti- 
ply the diameter by 22 and divide by 7, we obtain the 
circumference. B\lt we obtain the Result more accurately 
by multiplying the diameter by 3.141,6, in order to obtain 
the circvtmTerence.; and by dividing the Cfrcumference by 
'3.1416, to obtain the diameter. .' - 
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and measuremepts, that the earth, steicdy speak- 
ing, is not exactly of the shape of a globe, but 
of an oblate spheroid, being somewhat flattened 
at the pples^ and having its polar diameter about 
twenty •.sdxioiles.ghiater than the diameter pass- 
ing through the equator. But the di^rence is 
so small, compared with the whole bulk of the 
earth, that though a spheroid were constructed 
of the exact shape of the earth, and £fleen feet 
in diameter, it could not be distinguished by the 
eye from a common globe. 

To some readers it may appear somewhat 
strange that we should speak with so liiuch 
confidence of the bulk and dimensions of the 
world we live in, which has never yet been 
completely explored; and they may, perhaps, 
wish to know how it is possible to determine its 
magnitude, figure, and other properties and refla- 
tions. It must be confessed that to measure the 
earth, and determine its magnitude, and its ex- 
act figure, is one of the most wonderful enter- 
prises which has ever been undertaken by man. 
How shall a creature, xmly six feet higb, whose 
longest measures are yards, poles, and- chains, 
be able to traverse eveiy region of this great 
world, and measure its dimensions ? His sta- 
ture and his longest measures are, when com- 
pared with the whole earth, but as a grain of 
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sand to a range of mountains. Besides, there 
are portions of the earth which have never yet 
been reached either by sea or land; and al- 
though he were to carry his nieasnring lines 
along with him, and extend them to furlongs, / 
miles, and leagues, yet he could not go round the v 
circumference of the earth to obtain its exact 
measure. Mountains, rivers, seas, and oceatis, 
and many other obstacles, would be continual 
impediments in his way, and woidd soon put an 
entire stop to his pit)gress, and the attainment 
of his object. But, notwithstanding such diffi- 
culties, <man, by the exercise of his rational 1/ 
powers, and the knowledge he has acquired of 
the positions and motions of the heavenly bodies,, 
has beetf enabled to determine, to "a very near 
approximation, the exact dimensions of his 
earthly habitation^ without putting himself to 
the trouble of traveling to the most distant r)9- 
gions, or even removing from the land of his 
nativity. 

When the earth was ascertained to be nearly 
of a globular figure, and when the method was 
discovered of finding the distance of any place 
from the equator ;* or, in other words; its lati- 

* The equator is a great' circle of the earth, equally 
distant from the north and south poles, and divides the 
globe into two equal parts, called the northern and south- 
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tttde, a foqndation was laid for finding the cir- 
cumfereace and ether dimensions of the globe. 

I Every circle, ox every circumference of a sphere, 

>l whether great or small, is divide^ into three 
hundred and sixty equal parts. This number, 
three hundred and sixty, is arbitrary, and any 
other number, such as four hundred, six hun- 
dred, pr one thousand, might have been fixed 
upon ; but mathematicians, in most countries, 

^ have fixed up^m three hundred and sixty as the 

number of degrees or divisions in a circle ; be- 

, cause, in the first place, it was formerly sup- 

/ posed to be about the number of days in a year, 

^ and in^ next place, because it is a number 
that may be.>divided into halves, quarters, and 
eights, without fractions. . Now, in order to. 
obtain the dimensions of the earth, it ^as only 
necessary that qi^e degree on its surface should 
be accurately measured in order to, obtain tha 
whole circumference. To accomplish this, we 
must draw a meridian line — ^that is, a line that 

; runs directly north and ^outh, at any^las^^we 
^ inake^hoice of for the firsl^ find the 

latitude pr height of the polelitlhat particular 
place. We must, then, prolong the meridian. 

em hemispheres. From this circle the l^itudes of places 
are counted, either northward or southward. It is repre- 
sented Ijy the line B Q,. in fig. 81. 
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line, either northward, till we come to a place / 
where the latitude is exactly one degree more \J 
—or southward, till it is one degree less than, at 
the first station. We must, then, measure the 
distance between these two places, in miles, 
leagues, yards, or any other known measures ; 
and then we obtain the number of miles, etc., / 
contained in one degree, or the three hundred 
smd sixtieth part of the earth's circumference ; 
and ^e number of miles, etc., contained in one 
degree, being multiplied by three hundred and v* 
sixty, g^ves the whole circumference of the 
earth. And when the circumference is obtain- ^ 
ed, the diameter may l)e found by the rule given ^ 
in the preceding note, fp. 155.) And when the 
circumference and diameter are known,, the 
number of squaremiles on its surface, and the 
number of cubical miles in its -solidity, may be 
ojbudned by an easy calculation. But although 
ope degree, accurately measured would deter- 
mine the dimensions of the earth, yet miore ac- 
curacy-^^is obtained by measuring three, five, ^J » 
eight, or ten degrees, as has been done by seve- 
ral European nations. 

On the general principle now stated, Mr. / 
Richard Norwood, in the year 1635, attempted J 
to find theycircumforence of the earth by mea- 
suring a mOTSfSffMinenSetween Lond9n and 
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York. He took the sun's altitude when it was 
in the summer solstice, both at London and 
York, with a sextant of eight feet radius, and 
hj that means found the difference' of latitude 
between these two cities to be two degrees and 
twenty-eight minutes. He then measured their 
distance, in as exact a manner as possible ; and 
having taken into the account all the turnings 
and windings of the road, with the ascents and 
descents, he reduced it to an arc of the meri- 
dian, tod found it to contain 12,849 chains; 
and this distance being compared with the dif- 
ference of latitude, gave 5,209 chains, or 367,200 
English feet to a degree, which is equal to sixty- 
nine and a half miles and fourteen poles, and 
which was considered as a near approximation 
to the truth, according to which the circumfe- 
rence of the earth would be about 25,035 miles. 
Since his time various admeasurements have 
been made of different parts df the earth's sur- 
face, from which its extent has been still more 
accurately ascertained. The French have mea- 
sured a meridian line^ extending from Dunkirk 
to Fbrmentara, an island in the Mediterranean, 
an extent of about eight degrees ; and a trigo- 
nometrical survey, for the same purpose, under 
the direction of the British government, has 
lately been extended over Great Britain. From 
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all Ae admeasufemefits hitherto iilade,^ it appears 
thai, on an average, a degree of the meridian / 
may be feckonedj^t^ixty-nine and^ pne-fi^ 4/ 
English miles, which makes the circumference 
oflhe glohe 24,^12 miles. It may just be noticed 
further on this point, that, as the earth is not an 
exact sphere, but a spheroid, a degree of lati* 
tude miist measure more in th^ poiai regions 
&an near the equator.' From actual measure- 
ments; it has been found that a degree of the )/ 
meridian in Lapland measures six and a half 
English, furlongs more than a degree at the 
equator.; 

. (2.) Proofs of the Annual Motion of the Earth. 

Wd have formerly demonstrated the diurnal 
rotation of the earth, which causes the appear- 
ance of the rising and setting of the sun, moon, 
and stars. We now proceed to state very 
briefly some of- those considerations or argu- 
ments by which it is proved that the earth 
revolves round the sun^ as the centre of the 
system, on0e every year. 

In the first place, there are certain general 
considerations that render it highly prpbabje, if 
not certain, that the earth must have a motion 
round the son. ' if we admit the annual motion 
of the ear^y thes all the phenommia of the hea- 
vens, and. the apparent irregularities of the pian- 
11 
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eUsy motipn^i are coipplet^y accounted fpr, and 
t^e whole ^syst^m presents » {^cene of unity^ 
V hf^iffiiony, and ocder, worthy of theperfectionA 
and the plana of Him Who is ^* the only wise 
God," — who '* hath established ike world by 
his wisdom, and hath stretched out the heavens . 
by his understanding.'^ Whereas if the earth 
bj8 supposed at rest in the centre oftbeayatemy 
the order, and harmony of the sglar syf tem i^<- 
pear completely destroyed, tl^e motions of the 
pifmcits present an inextricable masse, their phe« 
nomena cannot be accounted for, on any rational 
principles, and no eyidence of wisdom can be 
ttaced in the arrangements, of the system to 
whic^ they belong. - Again, the sun is tlye foun* 
tain of light and heat for irradiating and t^er« 
ing all the planets and^ other moving bodies of ' 
th^ system, and therefore it is necessary thnt,this , 
luminous orb shpuld be placid in , tb^ centre, 
lirGim. which position, alone its i^ys can be dis-*. 
tribnted in proper proportion^ to all the v^orlda 
which revolve around it. Were the earth at 
rest in the centre of the system, and>the sun ' 
and the planets revolving around it, as was for* 
merly supposed, the planets would be at cestain 
tioMs at'very different disttmces from the sun.;- 
and oontequeady, in ^one part of th^ir orbits 
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ih&f would be 8C90icli«d witb superabi^idaat 
heat, and in another part frozen <wiih inaufferahie 
cold. But from the centre of the aystem t)ie 
ettanaitioiiB of light and heat can be equally dis- 
tributed^ to all t^e. planets, whether primary ot 
socofndafy'; iand>^tbe whole presents to view a^ 
system of harmony and order. 
' The" following summary of arguments on this 
point — did ourilimitar permit us t/a explain and. 
illustrate them-*--would appear demonstratiTe to 
erery one who is acquainted with the subject. 
1 . The planets Mercury and Venus are observed 
to have two conjunctions wiA the sun, but^ are 
never in opposition that lonmiaiy, that is, they 
are never seen in the east, ot opposite part of 
the heavensi, when the sun has jd^t se^ in the 
west. Now this .circumstance could not possi* 
bty lumpen, unless, the orbits of these planets 
lay within the* orbit of the earth* If they re- 
volved arpmiid the earth ae a penUre, asthe 
ahcients supposed, they nught frequently be 
seen i^ opposition to the sun. 2. The greatest 
elongation, or distance, i^ Mercury from the sun 
ifi twenty-nine degrees ; and the greatest elonga- 
tion of 'Yemis, or the distance to which it ever 
recedes ftoin the snn,> is ibriy*eight degrees, 
which correspond eqcactly wxdi the distances 
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assigned thsm in &e system ; but if tbey moved 
round the earth as a centre, they would some* 
times he seen one hundred and eighty degrees 
froiQ the sun, — a circumstance which was aever 
observed either in ancient or modem times;. 
3. The {Janets, Marsj Jupiter, and Saturn, and 
all the other superior planets, have each, their 
conjunotioiis with the san> <md o|^XNBitioBS to 
him, which could not be unless their orbits were 
eacterior to the orbit of the earth. . 4. In &e 
arrangement of the planets — acccNrdmg to the 
system which .places, the sun in tbe^ centre — 
they will be sometimes much nearer the earth 
than at other times ; and; consequently, their . 
brightness and apparent diameters will be pro- 
portionally greater at one period than at another, 
whieh corresponds with- every da^'s observa-. 
tions. But according to, the system which 
places the earth in the centre, their apparent 
ma^itudes should always be the same^ which 

. -' is contrary to fact ; the planet Mars, for instance, 
^ being in one^part c(f its cpjsrs^&K^ times neater 

• ihe earth than in another^ and consequently 
appearing twenty-five times larger in surface. 
5. All the planets, in their movements throu^ 
the heavens, are seen sometimes to move toward 
the east, sometimes toward. the wei|t;.and at^ 
certain points of their orbits, they appear fixed 
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for some tifloe in thQ sam^ position ; all which 
diversities of apparent motion are the iieoessary 
^sults of the earth's annual motion, and are 
completely accounted for, when the sun is con- 
^^idered as the cehtre of the system, and the 
earth as revolving between the orbits of Mars 
and Venus. But they are altogether inexf^- 
cable, on the supposition that the earth is at rest 
in the- centre of the system. 6. When the 
planets Mercury and Venus are viewed through 
good ielescoplBS, they are found to assume differ- 
ent phases, in different parts of their orbits, 
sometimes appearing gibbous^. sometimes like a 
half-m6on, and at other times like a crescent, 
or a full enlightened hemisphere^— as formerly 
exfdained ; "which could never hap^pen, if they 
revolved round the earth as their centre, and if 
the earth were not placed in an orbit racterior 
lo that of V0nus.. But such phases are the 
necessary result of this position of the ear& in 
the solar system. 7. The law discovered by 
Kepler, that " the squares of the periodic times 
of the revolutions of the planets vsre in propor- 
tion to the cubes of ^eir -mean disttoces from 
the sun," is a law which is established on the 
most accurate, observations, and by which all 
the planets, both primary apd secondary, are re- 
gulated. For example, Venus revolves round 
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&e fitin in two lumdred and twenty-foot days, 
and the earth in three Jiundred and sixty-five, 
aiid the mean distance of the earth from the sun 
is ninety^five millions of miles. Hence, as the 
square of 365 «= 1 33,225, is to the square of 
224 ^ 50,176; so is the cube of 95,000,000 ^ 
857,375,000,000,000,000,000,000 to a fourth 
nmnbet, which is the cube of the mean distance 
of Venus from the sun. And if the cube root 
of this number be found, it will give about sixty- 
eight millions of miles for her real m^an distance. 
But this law, which applies to all th^ heavenly 
bodies without ezceptioni is completely set aside 
and destroyed) were the sun and planets to be 
considered as moving round the es^rth as the 
centre of their motions. In short, were ire to 
suppose the earth at rest in the centre of the 
planetary systeto, the motions of all the planets 
would pveseiit a scene of inextricable confusion 
•^a scene of such disorder and confiision, as 
would puzde not only inan, but the most intelli- 
gent archangel to account for^ and to ei^lain in 
consistency with t^ie p^fections of a Beiiig of 
infinite wisdom and intelligence.* 

* Those who would wish to see a full lUttstratif:^ of 
the aboye arguments are referred to a work, entitled 
" CelestMiI Scenery, or the Wonders of the Flanetaiy 
S7»tem DisphiyBd;*' wheie' these i&ad seyeral oter 
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The mocit edmplejte. and setisible deinonstra- 
tkfn 6f the annual motion <^ the earth is far- ' 
nished by Dr. Bradley's discovery <rf "die aber- 
ration of the light of the fixed ^tars.** In 
endeavoring to determine the annnal parallax 
of the stars, he discovered that ^y are not 
motionless, but thut, daring the time the earth 

; takes to traverse its orbit, snch of diem as are 
in a plane perpendicular to 4his orbit, appear to / 
<describe cirelds. This is the phenotiienon called F 
** the aberration of light," whi<;h is found to be 
the motion of light combined with the progres- 

,8ive ntotipa of the earth in its orbit, which 
causes the iitars to be seen in a diffBrent position 
from what they would.be if the eye Were at 
rest. But as the exhaustion of this phenome- 
non would. require some odnute details, and 
several figures for its illustration-, and as it 
might not be understood by igenersd readers, we 
will defer in the mean time from entering Hp(m 

. luiy fiirther statements. We okay just remark, 
that the fact of the aberration of the stars exhi- 
bits the niotion of the earth ^to Olir sondes &9 
clearly as if, frmn a jfixed point in the hekvens, 
we actually beheld it pursuing its course dutMigh 
tha ethereal regions. 

srgame^tff are iQiutratedia minate detail, and by r«^ 
enoe to exigraVxngi> 
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It 18 of iiiq[KHtance that we toquire clear and 
oonfincing views oa thk sobject, in order that 
we may entertain correct and honorable con- 
ceptions of the perfections of the Creator, and 
of the wisdom and intelligence displayed ia the 
arrangements of his works. For. in all cases, 
we judge of the character and perfections of the 
designer and workman frpm the qualities and 
perfections which appear in their works. If 
we view the works of the Ahnighty through a 
distorted medium, we shall be apt to entertain 
inconect and distorted views of the attributes of 
Him who designed and formed them. If we 
view the earth as at rest in the c^tre of crea- 
tion, and the sun, moon, planets, comets, and 
stars — ^in other w<»rds, the whole nnivejse — 
revolving around us ever^^ day, with motions so 
rapid as to exceed -all calculation and compre- 
hension ; or. if we suppose the planets moving 
. backward and forward without any order, and 
presenting in their motions a series of looped 
curves and mazes withont any marks of design, 
and exhibiting a sc^ne of inextricable confusio)»^ 
we should scarcely be led to entertain high and 
honorable conceptions pf the wisdom of. Him 
who formed such arrangements f for the marks 
of divine intelligence, on such suppositions, 
would nowhere appear. Whereas, in the true 
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syatQin of Uie-uniyenelwhichMscietioe has laid / 
open^ fbe marks of wisdom and intelligence, 
harmony and design, are everywhere apparient, 
and present a scene of operation worjhy of thb 
perfections of Hiioi who " established the world 
1;^y his wisdom," and whose " understanding is 
infinite." Hence the necessity of acqmring 
correct Tiews of the works of creation and pro- 
vidence, and of the arrangements which exist 
in reference to our world, and to the universe 
around us ; lor upon such views our conceptions 
of the great object of our adoration will, in a 
great measure, depend. When, therefote, we , 
obey the divine command, and " lift up our eyes l^ 
on high; and behold the wonders of Almighty 
Power," and''' stand still and consider the won- 
derful works of God," we are to contemplate ^/ 
them;, not through the mists of ignorance, or 
vulgar prejudice, nor with the vacant stare of a 
sayagel but with the eye of a Christian philoso^ . 
,pber, and through the light which modem science *^ 
has diffused over the wonders of creation ; and 
the more we contemplate them in this light, the 
mpre clear and expansive will our conceptions 
be of th^ attributes of the " high and lof^ One i^ 
who inhabit^th eternity," and who presides 
over all the wonderful movements of the uni- 
verse - 
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(3.) Phinumena armng from the AnntuU JKb- 
tionaf the Earth. 

Iii< the first place, if the earth retolve aromid 
the sun oate erery year^ it is evident that the 
sun wiH appear to make a revolution round the 
heavens in the same period. ^ In fig. 32, let s 
represent the sun at rest in the centre, and a b 
c D the earth in four positions ; and let us sinp- 
pose the 'earth to piove in thd 4»der of the 
lettiNTS A B c D : it is evident that when the 
earth is ilt a, the sun will appear in that pait.^tf 
the heavens where the stars^t 6 are situate. 
When the earth has moved to b, the sun will 
appear to have moved to tb^ i^tars opposite h ; 
and in like manner, when the earth had mdved 
to c, the sun will appear opposite tos; aiid 
when it has moved to d, the dun will aj^ear 
at r; after which it will «gain ^ppeu at o, 
when the earth has moved to a. And as the 
earth revolves around the sun in the orbit a d-c b, 
80 the sun will appeat to a spectator on the , 
earth to describe the circle in the heavens b f 
OH. Hence it is that we see the sun gradually 
proceeding in his course round the concave <^ 
the sky from west to east at the rate of nearly 
one degree every day, through the twelve signs 
or constellations of the zodiac ; and at the end 
of a year be returns to the same point from 
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which, he set out. Hence also it fiodlowsy that 
if the plane of the earth^s orbit be imagined to 
be extended to the heavenS) it would cut the 
starry fjrmament in that, veiy circle in which a 




spectator in the sun would see die eaith revolve 
every year, while an inhabitant of the earth 
would observe the sun to go through the same 
circle in the same apace of time. This circle 
is called die ecU{»tic^ or the aj^r^sot^adi of 
the dun through the heavens. And, although 
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tbr« path of the sun, and the particular stars he 
is passing along, oannot be seen in the daytime, 
yet, from observing the stars that are directly 
Of^site to him at night; we can tell at, any 
time what particular stars the Sun is passing 
along 4n every part of his course. 

The inhabitants of all the other planets will 
perceive similar motions in the sun as we 6b- 
s^cve, but performed in different periods of 
time, according to the times of their annual 
revolutions. ForCexample, aa inhabitant of 
Jupiter^woald see the sun apparently revolving 
around^him, describing a circle in the heavens 
hi the space of twelve years . This circle wpuld 
not be exactly the^same as our ecliptic, because 
the orbit of this planet is somewhat inclined to 
the orbit of the earth ; but it would pass veiy 
near it. In the course of one of our years the 
sun, from Jupiter, would appear to pasi^ through 
only a twelfth part of the circumference of the 
. heavens. The sun from Satur^jyili appear to 
move in, another circle iii twen ty-nine years 
andajbalf ; and a^pectator iii Venus will see (he 
sun moving in a circle diffefent irom all these, 
with greater apparent rapidity, in the space of 
seven and a half months. All these apparent 
motions of the sun arise from the real motions 
of the respective plants. 
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In the next place^ the.annnai revolnllon of the 
earth shows the reason why we behold one set 
of stars in our firmament at on^ season of the 
year, and another set of stars at a different 
season. For example, in our latitude, the stani 
^nd constellations which are seen during, the . 
winter months, in the stmth^ are ^Itogeth^r 
dii&rent from those which are seen in siimmef ; 
and, those^ stars which surround the pole in the 
north,. and which never -sejt, if they are below 
the pole in winter, they will be seen as &r 
above the- pole in summer. At the equator, 
wh^re all the stars rise and set, the stars which 
appear in the. middle, of winter are all com» 
pletely^ different from those ,w^ich are seen at- 
the same hour in the middle of summer, This 
is easily explained by the preceding diagram, 
(fig. 32,^ iii which the earth, in four situations 
in its orbit, appears half ^enlightened and half 
in the .dark, representing day dnd night. 
When it is at a, the sun will appear at noon at 
o, and obscure all the stjsrs in the hemisphere 
F G H ; .whereas at midnight the point of the 
heavens £ will be in the meridian, and . all the 
stars in the other hemiispbere. fe b will be 
visible^ Three mt^ths afterward, when the 
earth comes to the situation b, the sun at nocm 
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wH be seen at h, and all t]ie keavens o^ e 
will be day, illumijiated by the san ; and over 
all the, other half, s r o, the atars will shine at 
night. Conaequently, the stars in the quarter 
F o will now be visible, which^ in the former 
position, were obscured by the sun, and those 
iof (he.quarter H e, formerly visible, will become 
obaoinred by daylight. In like manner, when 
the earth ia at c, the havens a e f. will be 
day, and f o H ni^t^ ^here all the stars which 
were obscured,^ when the earth was at 4, will 
now be visible.^ And, lastly^ when the earth. ^ 
at D, the stars and constellations in.;the.hemi- 
sf^ere n F o will be obscured by the light of 
the «un, and those on o h e will be visible 
duripg the ni^t. Hence, every es^ whp is 
accustomed to look at the heavens will have 
observed that the b]dght conatellation Orion, 
the brilliant star Sirius, which follows it, mid 
the Pleiades, or seven stars, which are visible 
in the sou&era p^rt of the firmam<Bttt during 
winter and the approach of spring,^ are, never 
seen during the summer months, because the 
sun is then illuminating that portion, of ;the 
heavcfns where they are situate ; but they may 
: be^een in the daytime by ^leans of eqimtonal 
\J teteacopea^ 
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(4.) On theMesHfuaiah of the Earthj or th§ 
final Cause of iU Creation. 

In the creation of the material universe, the 
Creator mnst have had some grand designs in / 
Tiew, besides the mere formation of immense 
globes of matter ajad setting them in motion, 
and arranging them into systems. In so far aa 
we aror^le to f^^etrate, iv appears demon- / 
strable that matter exists chiefly, if not solely, / 
for the sake of sentient and intelieetual beings. 
This-evidently appears to have been the chief 
design for which oiir, globe was created ; and 
we hate the strongest reason to conclude that 
this was the main rad for which all the 6tber 
I^imetary globes, belonging to the solar system 
and to other systems, wero brought into ex- 
intence. Hence it is declared in th^ sacred 
oracles, when reference is made to the forma-N 
tioni of our globe, " God formed the earth and 
made it ;-— he created it not in vain ;\ he formed 
it to be inhabited ;** which evidently implies, y 
that to have created it without the design of its / 
heing inhabited, would have been an instance (/ 
of foUy inconsistent with the p^ections of Him 
whose wisdom and intelligence are infinite ; / 
and the same readohing will ' apply to all the// 
oAer planets^ which uppeai to "be furnished 
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widi every aceommodation adapt,ed to eenititiTe 
and intellectual enjoyment. 

In peopling the earth and other gloB>es with 
inhalntaBtd, the Creator evidently intended to 
give a display of his pezfections to beings 
\ dapaUe of contemplating it, and to promote. 
\ their sensitive and mental enjoyment. The 
\hapipailess of tiis creatures must have been one 
^grand design, which the Creator.had in view, 
when hehreathed into them the breath of life, 
^nd made them rational and immortat beings.. 
Accordingly, we find that when man was at first 
placed upon this globe, everything thai was 
beautiful to the eye and the imagination, and 
pleassmt to the Haste, was prepared for his 
accommodation and comfort. The waters were 
separated from the dry land^— the earth was 
adorned with verdure-drivers, and refreshing 
streams flowed around him ta increase his 
pleasures'!— trees, plants, and flowers of every 
form and hue, diversified and embellished the 
landscape. Light was formed, and celestial 
luminaries appointed tcf diflTuae its radiance-^ 
a canopy was thrown around his habitation 
adorned with thousands of shining orbs, to 
ekivate his contemplations to others produces 
of his Creator's dpminionS'— every, plant and. 
tr6e yielding delicious fruit was provided to 



gjnidfy his taste^ a&d afford hiui sustenance ; 
and all the infeiuNr rank^ of sensitive existence 
were placed under his dominion. One chief 
design of the Aloughty, in these arrangements, 
was to show man his dependence, to make him y 
a njtdore r, and a being capable of knowing aj^d 
honoring his Creator and bountiful Benefactor. 
He gare hio^ a law which implied supreme .y 
love to his Maker,, and obedience to His. will.; 
and as an external sign of his obedience, he 
said to him, ^* Behold all the trees, of the gar- 
den, in which I have plaged thee ; of every one 
of them thou mayest freely eat — but of the tree 
of knowledge of good and evil thou shalt not 
eat of it." This reserve — which has . been so 
frequently objected to— did, in reality, consti- 
. tute the chief glory of man. None of the,in- 
ferior animals knew their origin or tJt^eir Bene- / 
factor, they could give iio testimony of gratitude, / 
nor could they exhibit any shadow of religion. 
Man alepe was elevated to a rank, and endowed 
. with faculties so as to know to whom he is in- / 
debted fbr all hiei enjoyments — and he. alone ^ 
was taught to express his gratitude to the Giver 
of all good! This constituted the true glory 
of man, and his superiority over all the pther^^ 
tribes of sensitive existence. It was a >great 
and honorable prerogative conferred upon him 
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to foe afole.to obey hk BeB«lactor^ and to aAor« 
the hjftnd whicb bad loaded l»m with blessings : 
and, theref<»r6, it was proper that a visible em- 
blem of his obedience^ Or the contfary; should 
be coQtiBiially before his (.yes. - The 6ii|>reme 
Creator stood in no need either c^ the fruit of a 
eertain tree, or of the opiniond or sentiments of 
man resj^ting it. But it was fit that man 
should make an express profession of his grati- 
tj^de and veneration: and, therefore^ the sole 
exception which God made in his Urst' trans- 
action with man, was at once the memorial of 
bis gratitude^ and the public expression of his 
piety and sn!»nisSion to the ^divine wiUr 

But vrjd know that ^ man did not remain in 
his primeval state of innpceace and happiness, 
but by his di^sobedience "brought: death into 
^e world, and allCour wo;'^ For proof jof this 
positioDyWe have no lieed to enter into long 
trains of reasoning, or even to appeal to the. 
reciords of revelation... The fad of maid's fall 
and disobedience is written on the whole his^ 
tory of our world from the earliest ages to the 
present time. For what dOes the history of all 
nations chiefly record ? It presents to our view 
little else than war$ and commotaons> conten- 
tions and animosities, and " garments rolled in 
blood.** One nation rising up against a£K>tlk0ry 
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emymg fire and sword, sod all the engines of 
destruction into a peaceful tenitofy — flaying 
waste provinces, burning cities, tunting fruitful 
fields into a wilderness, and slaugblering, with 
diab(^al fury, thousand!^ and tms of thousands 
of theix fellow'-men, This has been one of 
the chief employments of all the tribes and 
nationr that hare ever dwelt on the face of the 
earth; and thid fact, of itself, is a sufficient 
proof that man is no longer in his primeval 
condition of paradisiacal innocence and recti- 
tude, but is falleii froki his high estate, and his 
glory turned into shame. . We trust there i^ not. 
another instance of creatures endowed 'with 
rational faculties, and fovmed afior the divine 
image, acting in this way, to be found among 
aH the o^er worlds of tiie universe. And were 
we not accustomed to witness such infernal 
passions and atropides, and to behold men glo- 
rying in that which i^ their shame, we shofiild 
be filled with Utter astonishment and wonder 
that such horrible actions should be perpetrated 
on each oiher by brednren of the same family, 
children of the same Father; and beings des- 
tined to an immortal existence. 

But the benevolent Father of all did not in- 
fend that this moral derangement should be 
univereal and perpetual. As sooii as man had 
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, faUen from his lillegiauce to his Maker^ he dis- 
i played his character as a God of mercy, and 
^eady to forgive. - He declared, that the seed 
pf the woman should bruise the head of the 
serpent^-^that an illustrious Messenger, invested 
with divine power and authority, should be 
Beat into the world at a proper time, to repair 
the ruins of the fall ; " to finish transgression, 
and to mdbe an ond of sins ;"— ^to bear the^ sins 
of many, and i^ake " intercession for th^ trahs- 
gp^sors,'' Preparatory io the advent xrf" this 
divine Messenger, certain families were select- 
ed, in which the knowledge of the true God 
might be preserved--^^ certain nation, Wore 
^ whom astonishing miracles had been displayed, 
tw&s chosen as the depository of divine revela- 
tions — a ceremonial worship was instituted, 
prefiguratiVe of the events and blessings of Mes- 
Jliah's feign^; prophets were raieed lip to an- 
nounce the coming of the great Deliverer,, and 
the glorious results of his ;administxation~^the 
evenis of divine Pi'ovidence toward the nations 
were overruled and directed in such a manner 
as to bring about the advent of the promised 
Messiah in all the eifcumstances which prophets 
foretold, and which God had appointed ; and, 
when the predicted period had •arfivedj a re- 
tinue of celestial messengers was dispatched 
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ffom heaven to e^ph to samouBice the aj^ear- 
ance of " the Son of the Highest," of the 
increase of whose ^government there should be 
no end, and to proclaim "glory to God in ;the 
highest, and on. earth peneo, good-wiU toward 
men*'' And when this Deliverer appeared on 
the public theatro of the world, he ezhihited 
tl^e most^convipcing proofs of his divine misn<m 1/ 
by the Eoost astonishing and beneficent tnix^- ^ 
cles, displaying bis power over the lavs and 
the elemeQts of nature— the spirits of darkness, 
«nd the disorders of the human fratnerr^^" healing 
all manner of, ^ick^ess and dise;ase ;" cajusing 
the deaf to hear, the blind to see, the lame to 
walk, and the tongue of the dumb to sing' — 
raising the dead to life, and, recalling the de- 
parted spirit from the . invisible world. And, 
at length, when the great Sacrifice for the sins / 
of men was aboi^ to be pfiered, a series of the / 
most augnst and . striking aupematural events (/ 
attended its accomplishment — the sun was clad J 
in l^laok, the heavens were arrayed in sackcloth, ^z 
darkness for three hours covered the whole ^' 
land, the veil of the Jewish temple was rent ia*^ 
twain from the top to the bottom, &e earth w/ 
trembled and sl^ook/*the roek^ rent^ asunder^ •/ 
the graves were opened, and many bodies of • > 
paints that 9lept in the- tombs arose to lije.v 



J 



102 THE «dLAR SrSTEH. 

On the third moniiiig after this solemn scene, 
tlie " Prinee of peace ** arose vietorions from 
tiie grare, showed himself openly to competent 
witnesses of his resurrection ; and afterward, - 
rising above the confines of this eafthly ball, 
winged his flight on a resplendent cloud, at- 
tended bj myriads of angels, through distant 
rsgiims which '^ eye hath not eeeii," and entered 
into heaven itself, there-to *' appear in the pre- 
sence of God for us." - ^ 

In consequence of these astonishing and be- 
nevolent anangenients, all men, everywhere, 
are n<^w commanded to repent, with the MI as- 
i sorance ihat th^ shall obtain pardon, peace, 
I and recoRcilialkm, and every blessing requisite 
for their happiness in the present world and ini 
the Mfe to come. For thus runs the message of 
the Most High to all the" children of men :-^ 
<< God so loved the world, that he gave his only 
begotten' Son, that whosoev^ believeth in him 
should tiot perish, but have everlasting l^fe." 
" Whom God hath set forth to be a propitiation 
through &tith in his blood, to declare his right- 
eousness for the remission of sins." "This is 
the reccnd, that God hath given to us eternal life, 
and this life is in his S^cm." These announce- 
ments are made to all the inhabitants of this 
wodd, however vile, and however atrocious the 
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dMds they Btiay hare coiiaiOMttod-*-4o thto 'f«ro> 
cious warrior that ha« slaughtered- thousands^ 
and to those who haTe long waQm^ed in the 
mire of depravity and liceiatioQSBciBB, as well as 
tti those who have manifested some exterifial 
decency of conduct. For He who is exalted lOr 
a Prince and a Saviour, ** is able alsd to' sav« 
lAk&Oi to the uttermost that come unto God by ^J 
him." And if we believe the record of God, 
and rest upon it as the declaration of a faithful / 
Creator^ we 6hall endeavor "to abound in all 1 
the fruits of righteousnesi^'*— *lo cultivate love \J 
lowa#d God and toward man-^^toudd t6 our 
faith, virtue, knowledge^ temperance, patience, 
brotherly kindness, and charity,^ and every 
other Christian disposition and virtue which will 
tend to prepare us for the intercourses and em* 1/ 
ptoyments ^f that higher sphere of existenen 
where aH is peace, And harmony, and love. 

One reason why the benevol^ armngemente 
which have bei»n made for the haj^esd <tf 
maii have been so long- kept hid from the greater 
part of the world, and moral' 6v3 has been pe)v 
mitted to abound, doubtless is, that an extensive ; 
and impressive display might be given of th6 
dismal and miserable consequences which ne- v 
cessarily flow fiom refusing aUegianee to the 
Most High, and from a violation of fan laws-^ 
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to serve as a waniiiig not only to the mhabitaiits 
of our globe, but 4o the inhabitaiits ' of othei^ 
worlds, of the necessity of submitting to the wiU 
of the Supreme, aad of the inevitable, disastrous 
effects which flowirom the prevaleace of moral 
evil. For if the fundamental laws of,heave n— 
love to God and to^ an—were to be reversed, 
or universally violated, misery would pervade 
the wh^e moral universe, although it consisted 
of millions of worlds; and h&ppiness<^ould never 
be enjdyed by any rank of inteUigent existence. 
But however dismal a scene^may hax^e been 
l^^ented to view in the ages that are past, we 
are assured that a jperiod is approaching— -fbrer 
told by inspired prophets—r-when the world shall 
be. regenerated,, when " wars shall cease even 
to the ends of the earth ;'! when- slavery and 
ogppressipn, and all unrighteousness, shall be un-* 
dermined and destroyed ; wh<Mi ^' the kingdoms 
of this world shaU bebome the kingdoms of our 
Lord, and of his Christ ;" when '< every Qne< 
shall sit under his vine and fig-tree," without 
the least, fear of annoyance ; when " the earth 
shall be full of the kuowledge of the Lord, as 
the waters cover the >8ea,'^ and " the Lord God 
wUl cause righteousness and praise to spring 
forth before aU the nations." Then the antipa- 
thies of nations shall he destroyed; <Uhe earth 
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shaH jdeld ber iocreasQ;" ito desolate wasl^ 
shall be cultivated, and its mins restored^ and 
idi people " shall dwell in a peaceable habita- 
tion and in sure dwellings, and in quiet resting- 
places.!' And when the purposes pf divine 
Providence shall have been fulfilled in regard to 
the present, state of our globe, its constitution 
shall be chlinged, its elementary parts dissolved; 
and '^new heavens and a new earth" shall arise, 
wherein righteousness shall fOr ^ever dwell. . 
S^ch is the destination of. our world, and such 
are the arrangements which -its Creator haa 
made, in reference to its inhabitants. 

Soiqe readers may, . perhaps, be disposi^ V> 
^ay» *' What has all this theological dissertation ' 
to do with astronomy ? we do not see that it 
has any connection with a description, of the 
solar system." On^his point, we beg leave to 
differ from such objectors.- What, is the mate- 
rial universe, when separated ijtom its re/er^ce 
to the Cre^tor^ and its relation to intelligent 
beings ? A mere machine^ which displays no- 
thing but uncontrollable power, acting at randoni, 
without the least trace of wisdom, benevolence, 
or rectitud^. Tjo view the planetary system, or 
other systems, as. consisting merely of a number 
of large globes,, wheelingjrpund their axes,, and 
round their suns, in certain periods of time, is to 
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avMlook some of die graadest and most iolerest- 
mg objects of astronomy. To 8i]]^x>se all the 
oibs of heaven to he self-existent and self-toor- 
ing is absurdity sad alheism ; and to suppose 
the Creator to hare formed them merely as so 
many abgost and splendid pieces of maclttnery, 
without any relation to inteUectual natores/ is 
inconsistent with etery idea we onght to form 
of the attributes of the Divini^f . The relation 
of the material system to inteUeotnal beings^ 
onght, therefore, to be connected with astrono- 
mical inrestigations. We know not, indeed, the 
physical and oHHral charact^stics' of the in- 
habitants of Yenus, Jnpit^, or other planets; 
but w6 know, for certain, that If they be in a. 
state of primeval innocence and happihesis, they 
obey the two grand principlejs of the law pre- 
scribed to the inhabitants of our world*-" Love 
to their Creator, and love to one another''^— with- 
out the observance of which precepts, true hap- 
piness cannot be enjoyed in any world m the 
universe, and the whde material creation, would/ 
be nothing else than a boundless Piindemonium. 
We know. that these precepts bav^ been- gene- 
rally violated in our world ; and hence the wars, 
devastations, insurrections, systems of slavery 
and iniquity, and other evils, which have pro- 
duced so much misery and wretchedness among 
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the population of our globe. And skall itbs 
considered . as improper and unphilosqphicd, 
^t, in describing the material fabric of the 
worid, those arraHgeinentd which the Almightf 
has formed for the regeneration of society, and 
the haf^iiness of the human race, afaoi^d be oo* 
easionaUy adverted to and detafled? We arast 
demixr td such ; a sentiment. Philosophy baa 
been too long dissevered fjtom its ^conneotiotf j 
with retigion — ^to which it ought ever to be al-i 
lied ; and it is now high thne that eveiy depart 
nentof human knowledge should be'stodiedia 
eonnection with the moral arrangements of the 
Alinightjr, the renovation of the worlds and the ^ 
eteinial destiny of man. The sciences, when 
disjoined from such connc^ctions, lose ilie great* 
er part of theii* valne, and can be considered aa 
useful oiily in. reference to the concerns of ^kxs V 
world, and the transitfiry duration g( the^life of 
man. -Wha:«ias, when studied with right views/ 
and in all theirligitimate connections and rela* 
tions, they he«t an intimate lelation to the Divi- 
nity, to the progress and expansion of the human . - 
mind to other worlds, and to the scenes and em^ 
ployments of an immortal eiistence. 

In reference to the earth, we shall now oi^ly 
state tile following circumstances : The number 
of inhabitants which people'the earth at one 
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time is estimated at eight hondied miilions— <* 
of these five hundred miUioiis axe rodLoned to 
Asia; fifVy^eigfat millions to Africa ; «f<Mrly-two 
millions to American; and two hundred tniffions 
to Europe. Of these asseoUylages of human 
beings, twenty-five millions die every year, 
sizty^eight thousand every day, two thousand 
eight hundred and fifty every hour, and forty- 
seven every minute; so that at almost evoy 
pidse that beats within us, an imm<Hrtal being is 
passing' from time into eternity^ from this visiUe 
and material world to axiotfaer scene t>f~exist- 
ewe — a solemn and important consideration to 
every one of us who must shortly fcdlow, in our 
turn, the generations that have gone before i:^. 
If we reckon thirty-two' years as the average 
period for a generation, as has been generally 
done — ^at the end of which period the whole 
human raee is renewed, with a few exceptions — 
it;^ill follow, that (me hundred and forty««jx 
thousand two hupdred millions of human beings 
have existed on our globe, ^ince its present ar^ 
rangement eommenced, reckoning 5849 years 
from the formation of Adam to the present time. 
But if we m^keour estimate according to 4he 
Samaritan and the Septuagint cbronolog]^, 7356 
y«aara are to be reckoned from Adam to die. pre- 
sent time ; . and consequently, if mankind had 
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never died, thei:e. would have been, M present^ 
on the swface of the globe, 182,800,000,000; , 
that is^ one hundred and eighty-two thQusand / 
eight hundred millions of human beings. Whe* ^ 
ther tl]« earth, woidd have furnished subsistence 
for such a population' is left to Malthusians 
and politieal economists to determine^ But it 
appears, in point of facty that the Creator never 
intended thatsuch a number of the human spe- / 
cies should repain on the earth at one time, in )( 
its present state; though it might easily be 
shown, thstt, were all the habitable parts of the 
globe properly cultivated, il woidd^sugport at , 
leastsixte en th ousand millioiis of human beings, ty 
or twenty Umesthe immWr that now exiiSt on 
its> surface, while each family virould have an 
estate of. twelve acres of land for its support. 
But the inferior tribes of animals are far more 
numerous than the amount of all the human in- 
habkants that haye ever dwelt on the earth, 
from Adam to. the last new-bom i^hild. , Ata 
rude calculation, the inferior tribes connected 
with the air, the waters, and the dry land, at > 
one time, cannot amount to less than thirty bil- y 
lions of living beings ; which is one hundred 
and sixty^four times the number of aU the hu* 
man beings that have «ver appealed on the 
eartbr . As one instance out of many of the hor 
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numbers of. certam species ef aBimais, 
we may menuon wbat Mr. Wilson states, in his 
'< American Omitkology/' that a single flock of 
the migratoiy. pigeon of ^e United States was 
found to be abott a mile in breadth aiid two hun- 
dred and forty miles in length — ^having ocqupied 
four hours in passing across the coun^; which 
AocIl, by a moderate calcnlation, w:as estimated 
to contain two thousand two hundred and thirty 
millions, which is nearly three times ^e human 
population of the globe. ^ 

We may just further make the following state- 
ments in reference to the earth. In its course 
sound the sun, it moveis in an elliptical orbit, the 
/ kmger diameter of which is 3,236,000 Yriites 

u grealer tftftft {Re shorter, and consequently it is 
nearer the sun at one seai^n of the year than at 
another. The time of its annual revolution is 
three hundred and sixty-five days, five homrs, 
forty-eight minutes, forty-nine seconds, which is 

V called the liropicaljrejir ;^ but the time it takes in 
moving frbm a fixed star -till it returns tdTitj^gain 
is three hundred anfd sixty-five days, isix hours, 
nine minutes, twelve seconds, which is caHed 
\j its sidereal year. With regard to the density 
of the eartH^'iFis found to be about five times 
denser litan water; so that could we suppose 
five globes as large as -the earth composed of 
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watM!, Quspanded at one end of im imaieiiBe 
baboce, and the earth at the other^ they would 
nei^rly oounterpoke eac^ othen . 

Section V. — On the M&an. 

The moon is the nearest of all the celestial 
bodies, to the earth, ai^d -is its constant attend- 
ant during it» revolutio;;^ round the sun. It be^ 
longs to that class of bodies called secondaiy. 
planets, or satellit^^^ A primary planet, is one 
which revolves around the sun. as its centre : a 
secondary planet is a body whicl^ revdlvea 
around a primary planet as its^centre of motion, 
and is at the. same time carried along with its 
primary around the sun. .. / 

Motions of the Moon.-^The mooii has an ap- 
parent motion round our globe every day, some- 
what similar to that of the 8un% She rises in 
an easteriy direction, and, after a certain nnai- 
ber of hours, seta in the western quarter of the 
heavens; this motion is not real, btit only ap- 
parent, and is caused by the diurnal motion of 
our globe from west to east. The real motions 
of. the moon are as follow :— In the course of 
twenty-seven days, seven hours, and 6>rty-three 
minutes, the mooQ makes a progress through 
ike ecUptic, or jonnd the whole heavens iiora 
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west to east, and ireturns to tlie same stars from 
which eh0 set out. This is called heritropical 
revolulioD. The period of one new moast to 
another, or from one. conjunction with the sun to 
another — ^whieh is twenty-nine days, twelve 
hours, forty-four minutes, and two seconds — is 
called her synodic revolution. The reason why 
^ese periods are different is this : at new moon^ 
the. sun and moon are in the same part of the 
heavens ; but by the time the moon has return- 
ed to that point — namely, tw^enty-seven days, 
seven hours, forty-three minutes — the sun has 
{proceeded, in his ai^rent course through the 
heavei^s, twenty-seven degrees further to the 
e^st, and is still going on, and the moon has to 
overtake him before she can Be again in that 
position which is called new moon, 
' Fig. 33 exhibits some, of the motions of the 
moon in relation to the earth and the sun. The 
small circle in the centre, a, represents the sun; 
the circle, a b c d, the earth's orbit, and ^ the 
earth in four difTereUt positions. . The smaller 
circle, h n 0) represents the orbit of the moon hi 
its course ro^nd the earth. Around this orbit 
she moves, in a period somewhat less than a 
month, at the rate of 2,300 miles an hour. But 
while she is thus carried, monthly, around. the 
eanh, she is ulso carried forwcord edongwlth 
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the earth, in its revolotion round the 8un. For 
example, while the earth has moved from b to 
A, the moon has made more than three revolu- 
tions round the earth, and at the same time has 




moved, along with the earth, nearly" one hun- 
dred and fifty millions of miles, or the fourth 
part of the earth's annual circuit ; so that the 
moon's motion through space is much mere 
rapid than that stated above, and cannot be 
estimated at less than seventy thousand miles 
an hour. When the earth is at b, in the podi- 
13 



104. TJiS «oifAii.sY«rrsM. 

tion marked t^ and the moon at m, the eniiglil- 
eoed $ide of the mooa in liiraed to the dark Bide 
of the earthy and the niooa is in the poeitida we 
call Ml oioitH^ the whole of ite enlightened enr* 
face being then turned toward the earth. When 
the earth is at D^and the moon in the position 
marked 3, the dark side of the moon is turned 
toward the earth, and she is, consequently, in- 
visible. This is the position of new moon. In 
the manner now described does the moon re- 
volve round, the earth, and is carried ajongwith 
the earth round the sun, from one year and one 
century to another ; and has done so ever since 
she was sippoiojbed to give light to the earth, 
and " to rule the night," And since she is 
acted upon by two forces — ^the attraction of the 
earth, and the attraction of the sun, which some- 
times act in opposite directions-^her motions 
are very irregular ; which renders it sopnewhat 
difficult and tedious to calculate her precise 
position in the heavens at any particular mo- 
mept of time. 

Phases andgeneroL Appearances of the Moon' 
. —The Muu always enlightens one half of the 
moon; ai^d sopaetimes the whole of this en» 
lightened side is turned toward the earth, when 
slue af>pear8 a round luminous orb : but this 
happens only in cue point of her orbit. At all 
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oCher parts of her coarse, only a pojction of bar 
enligl^tened heiimspbere is seen from the earth ; 
and in oae particular position in her orbit her 
enlightened side is altogether invisible.. When 
she is at the change, or the period of new moon, 
she isiaTisible ; both because she is in the same 
pait of the heavens as the sun, and because the 
whole of her daik hemisphere is then turned to 
the earth. After this it is generally two days, 
or m^re, before any part of her enlightened 
surface is visijble. About. Uie third day after 
the change, she is seen in the western sky, at 
no great distance from the point at. which the 
sun. set,' and then appears under the £6rm of a 
slender crescent, with its horns pointing toward 
the east . Next evening,, about the same hour, 
she will have moved about thirteen . degrees 
further to the east, and her crescent will appear 
to have increased somewhat in breadth. Every 
succeeding night she will appear to have moved 
still further to the east, while her crescent is 
still increasing in ^readth and luminosity, till 
about the eighth day from the change, wiien 
she appears in the form of a half-moon. She is 
then about ninety degrees from the. sun. After 
this period, still proceeding eastward, she as- 
sumes a gibbous phase, till she arrives at the 
period of full moon, when her whole ehli^- 



196 TftB SOLAR SYSTEM. 

ened hemispkere is turned toward us ; wUch 
happens on the fifteenth day after the time of 
the new moon, when she is in opposition to die 
son, ot one hundred and eighty degrees distant, 
and rises about the time when tiie sun sets. 
On a cloudless night she then displays to every 
beholder a delightful and magnificent spectacle, 
calculated to arrest the attention of every eye, 
and to inspire the spul with emotions of sub- 
limity^ ^ But she does not remain long in her 
Aill-orbed lustre ; she gradually loses a portion 
of her brightness, by presenting to ns a part of 
her dark hemisphere. She again appears for 
a few days ip a gibbous phase ; afterward she 
assumes the appearance of $ half*moon, and 
then that of a crescent, Whose iiorns are iiow 
turned toward the west. Iii this position she 
is seen only in the mornings before sunrise; 
and, in a few days afterward, she is in con- 
junction with the sun, when her dark side is 
again turned toward the earth. All these 
changes are accomplished in twenty-nine days 
and a half. . 

These phases are more particularly reprie- 
sented in fig. 34, where s represents the sun, 
£ the earth, and abcdfohi the moon in 
different parts of its circuit round the earth, 
with its l^misphere turned toward the sun fully 
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enlightened. Wkeii the moon is at a, its en- 
lighteiied side being turned to the sun, its ^rk 

side is toward the earth, and were it then visi- 

■ ■ < ' 

L Fig^34. 




ble, it would appear as at k, in the outer circle ; 
but it is never visible in tins position, except at 
the time of an eclipse of the sun« when its bod^r, 
either in whole or in part, interposes between 
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Qd Knd the sun. This is at the period ^t new 
moon. When the moon has moyed. trbm a to 
B, a portion of its enlightened surface is then 
turned to the earth, and it appears as a crescent^ 
as represented at l ; when arrived at^c, the one 
half of its enlightened hemisphere is turned to 
the earth, and it appears in the form of a half- 
moon, as at M ; when arrived at d, it presents a 
gihboui» phasej as at n ; and when arrived at f, 
it shines in all its splendor as a full moon, as 
at o. After thi^ period it gradually declines 
first to a giUbotts phase, as at p ; next to a half- 
moon, as at R ; then to a crescent, as at t ; 
after which it arrives at its former position 
at A, the period of new moon ; when it i9 again 
invisible. 

How the Earth Appears to the InhMtants of the 
Moort. — ^We have now seen the cause why the 
moon presents so varied s^pearances to th^ 
earth ; let us now consider how the earth itself 
will appear as viewed from the surface of the 
moon. Could we take a view of the earth from 
one of the mountains, m plains, of the moon, we 
should find that it exhibits the same changes, 
or phases, ihai the moon does to tis, hwf in a 
teterse order. Fdr when, at new ttioon-, the 
dark side of the moon is tchmed to\v^M*d ttfei, tlie 
wliole of ^e enlightened hemisphere ttf the 
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«tfth is tliBn torned tQrWazd tlM^ moon* JtudmA 
the lienaBphereof our globe is tMrteen limes 
larger tbmi diat of jtbe moon, it ivill present ~ki 
the lunar firmament a shining <Nrb as large as 

- thirteen of our full moons, and wiU, therefore, 
diffuse a considerable degree of lustre in' the 
absence of the sun. llialthe eaarth shines widi 
a full enlightened fstce upon the moon at the 
period i^ow stated will appear from the preced- 
ing diagram, ^g, 34. At a, the moo^ is in con- 
junction with the sun as seen from, the earth, 
and its dark side is turned toward us; but it 
will be perceived that, atllu^ tinle> the enlight- 
.eiied side of the earth, s, is comfiletety turned 

, toward die moon, so that, while she is in^naible 
to us, our. globe appears in its fuU^irhed majesty 
and brightness to the lunar inhabitants. C^ the 
oth^ hand, when the moon is at f, whea it is 
full moon to us, the daarkr side of dio earthy b^ is 
turned toward the mooo, and ii consequendy 
invisible to the inhabitants. of the moon, being 
ti|;ien nearly in th^ same part o£ the fitmameiit 
as the sun. Wheii the moon in inereasing to 
us, the earth, is diminishing iji its iUiMMiiiatrtd 
sinrface to the moon. When the moon, is at b 
in its increase, the eaitb iqpfMam as at p; when 
fihe appears as^a half-moon as at Uf the» evdi 
appeoiB a half-moon in the deoreaae, a»«l a; 
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and when dhe inereasos to a gibboi^ i^base, as 
al N, the earth has decreased to -a crescent, as 
at T ; so that the phases of the earth, aa seen 
from the moon, are exactly opposite to Uiose ni 
the moon as seen from the earth. 

That the earth actually shines upon ihe moon, 
and illwninates its surface as the moon does that 
of the earth, is proved from the following, cir- 
cumstance. On the second or third day after 
new moon, when she appears as a slender cres* 
.cent, we perceive a faint light on the dark put 
, of the moon which is not enlightened by the 
sun, so that the whole hemisphere of the moon 
is visible— <xie part fadnt, and the .other bright 
This is perc^tibie even by the naked eye, but 
it appears pretty vivid through the telescope 
when a ^mall power is applied, so that mairy 
of the principal spots of the moon may be dis- 
' tinctly pei^eived. This may he termed the 

^ «< moonlight of the moon," as the earth is then 
shining upon its surface with pearly a fidl en- 
lightened hemisphere. This light en the dark 
side of the moon gradually decreases,^ as the 
enlightened part of the moon increases, because 
/ the enlightened portion of the earth is at the 

y same time diminishiiig, so that its effect is not 
much perceived afier ihe period of half-^moon. 
It has been sometimes observe4 that a brighter 
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reflection proceeds from the moon when the 
continental parts of the earUi are opposite to her 
than wh^n the Atlantic, or the Pacific Ocean, 
is in the same position. There ifi| less light 
reflected from the sea than from the land up<m 
the moon, and therefore it is. natural to suppose 
that when the hemisphere of the earth, which 
contains Europe, Asia, Afric^t, and New-Hol- 
land, is shining upon the mpon, a cQnsiderably 
greater quantity of light will be reflected on her 
surface th^ when the Pacific Ocean, which 
covers nearly half our globe, is directly oppo^ 
site to her^ In the course of the diurnal rota- 
tion of the earth every part of its surface in 
i9Uccession will he presented to the moon ; and 
therefore it will appear to a • lunar inhabitant 
with different degrees of brilliancy, at difierent 
times, arising from the circumstances now 
stated. (See fig. 31, p, 151.) 

The moon always presents the S8(me side to ^ 
the earth, so that we never see its opposite 
hemisphere!. This circumstance proves that 
she turns round hex axis in the same time shd 
takes to move, round the heavens. If the moon 
had no motion round her axis, we should see 
both her hemispheres in the course of ev«ry 
revolution^she makes round the e«irth. Whethur 
the other, sidie of the moon be lesii adapted for 
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v^kctiiig hght than diat wbieli is a^xt ns, or 
whether it be equally diversified with mountains^ 
c&Terns, and plains, we have no opportunity of 
determining ; though, reasoning from anak>gy, 
we may conclude tluitihe arrangements of nature 
in that hemisphere are not essentially dlfkr&at 
from those we perceive in the hemisphere pre- 
sented to our view. 

There is a peculiar appearance which may 
be noticed, &at the earth will present tb an iii- 

* habitant of the moon, and it is this^— that from 
any paitieuiar spot on the lunar surface, the 

^J earth will ]|ppear in a fixed positioja kt the hea- 

Tens, without any apparent motion. To those 

who live in the middle of the hemisphere next 

/ the earth, the earth will appear as a large gidbe 

\ in the aenith, or point directly above their head&l, 
Bomedmes appearing as a half-moon, a crescent 
or a full enlightened hemisphere, and sometimes 
invisiiile, but always in the same position. The 
only motion the^will occas ional ly perCJ^ivie is 
tfie eartB^ rotation, which they will observe as 
tBe different continents, islands, and oceans t^ 
our globe present themselves in succession. 
Those who Kve near the margin of the moon's 

, hemisphere, next the earth, wiU see the earth 
near the horizon, and it will never appeaflrom 
such places in a more elevated jK>sitioii in the 
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hearens. Thoise who lire in intermediate posi- 
tions ^111 behold the earth at higher or lower 
elevations, according to their distance from the 
centre of the hemisphere. All these appear- 
ances necessarily result from the circumstance 
that the moon always presents the isame side to 
the earth, and to account for such phenomena 
will be. apt to puzzle the lunar astronomers. 
HeAce, it necessarily follows thai those wh o ^ 
live on jie opposite hemisphere <]^ the moon 
^JHl !?gv®i IiiQ 1^ eail Fnor enjoy^its ligh t. 
From the centrah parts of that hemisphere/ an 
-astronomei* — who hid heard of the remaAable 
celestial phenomenon to be seen in the other 
hemisphere^— would have ta travel more than 
one thousand seven hundred miles before he(^' 
could see the earth emerging from the horizon ; 
and in order to behold it in its foil lustre, shining / 
directly from th« zenith, he would have to travel^ 
one thousand seven hundred nules further, or 
three thousand four hundred miles in all. We 
presume that there are few terrestrial astrono- 
mers who would grudge to undertake such a 
jpurney were they to behold a resplendent moon 
h^Bging in the vault of heaven in another hem- 
isphere, which is altogeth^ invisible in their 
native country. Sir J. Herschel, in order to 
explore the starry regions in the southern 
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. hemi^We, undertook a voyage lo the Cape of 
Good Hope, where he remained for years^ and 
brought home some interesting pieces oi intelli- 
gence from the starry xegions. 

Distance and Magnitude of the Moon. — ^The 
moon, though the nearest celestial body to the 
earth, is still at a considerable distance. This 
distance is reckoned to be, at a medium, about 
237,000 miles, or. about thirty times the^am- 
eter of our globe, which is determined from its 
horizontal parallax, or the angle formed by a 
line, drawn from the centre, ^nd another line 
drawn from the surface of the earth. Ast^e 
moon, however, moves in an elliptical, orbit;, she 

. is sometimes. more than 240,000 miles distant, 
and sometimes considerably less than 237,000 . 
Small as this ^stance is, oomparod with that of 
the other planets, it would require nearly five 
hundred days, or about sixteen months^ for a 
st^am carriage to move over the i^terva^ which 
separates us from the lunar orb, although it were 
moving day and night at the rate of twenty 
miles every hour. Although the apparent size 
of the moon is equal to that of the sun, yet the 
difference of their real bulk is very great ; Jfor 
/ it TyQuld require more than, sixty-three millions 

/ of j[lobesjof the size of the moon to formaglobe 
equ^ in ma^MtuSTe to that of the sun. "" 
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reason why the sun appears so small, when he 
is in reality so large a globe, is this — that he is 
removed ninety-five millions of miles from the 
earth, which is near^ four hundred times fiir- ^ 
ther than the moon. The diameter of the moon 
is two thousand Que hundred and eighty miles, 
which is little ihoxeibaatlie fourth part of the 
diameter of our globe, and consequently, in point 
of solidity, it is only the forty-ninth part of the 
bulk of the earth. Its surface, however, con- 
tains fifteen millions of square miles, or about 
one-third of the habitable regions of pur globe ; 
and were it peopled as densely as .England, 
it would contain a population amounting to 
four thousand two hundred millions, which is 
more than five times the population of the earth. 
The circumference of the moon is six thousand 
eight hundred and forty-eight miles, and, there- 
fore, if a railroad were formed around it, its in- 
habitants could travel completely round their 
world in the course of fourteen of our days, at 
the rate of twenty miles an hour ; and the jour- 
ney could be so arranged that they might enjoy fr 
uninterru£ted moonlight from the earth in one , 
part of it, and uninterrupted sunlight during the [/ 
other — ^an advantage which we can never enjoy 
in our terrestrial region. 

Telescopic Appearance of the Jlf(?o».— WJien 
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the oMxm is viewed with a good teleeoc^^ the 
lunar surface presents a yery interesting and 
diversified appearance. Mountains and plaios, 
caverns and insulated rocks, hills and plains of 
almost every shape, diversify every portion of 
the surface of the moon. It is evident, almost 
at first sight/ that the moon is diversified with 

Fig. 35. ^ - 




inequalities of surface, and has lofly eminences 
and deep vales, when we viewiier surface with 
a powerful telescope, when she appears in the 
form of a crescent, or of a half-moon ; for then 
we perceive the boundary between the dark and 
enlightened ^ie — not a straight line or a regular 
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curve, as it would be if the moon were a snaopth 
surfaee-— but jagged and uneven, somewhat like 
the edge of a coarse saw. Within the dark 
portion of the moon, adjacent to this boundary., 
bright points appear, soooewhat lil^e stars, which ^ 
are evidently the higher tops of the lunar moun- 
tains, enlightened by the sun before his rays 
can reach, the valleys, just as we find that in 
our globe, when the sun is rising, his beams 
gild the mountain tops, while the plains and " 
valleys are still in tboe shade. Shadows of 
different dimensions, too, are to be seen in 
various parts of the enlightened portion of the 
moon, indicating both elevations and depressions.. 
The mountainous regions of the- moon are 
arrangejl in a very different fprm from those of 
the earth. There are, indeed, some mountain 
ranges on the lunar orb somewhat resembling 
our Alps, and Apennines, and Andes ; but one 
of the distinguishing features of the moon con- 
sists in hundreds of circular ranges of mountains 
surrounding plains of the same shape. The 
following are a few of the cliaracteristic features 
of the lunar surface : — ^^1. Plains pf various ex- 
tent and peculiarities. . Some of these plains. 
are more than one hundred miles in diameter^ 
or in length and breadth. These present a 
darker and more sombre appearance to the eye 
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than the otHer parts of the lunar surface, and, 
in many instances, they contain, here and there, 
deep cavities. They were formerly considered 
as seas, pr large collections of water, but there 
appears no evidence jbat seas, or^jr^Grgecoi- 
lepSon of waters, exist j>n the surface of 3ie 
moon. Besides these large plains there are 
numerous circular plains of a lesser size, of all 
dimensions, from two or three ^les to thirty 
miles in diameter, surrounded with a circular 
ridge of mountains, as with a wall or rampart. 
These are to be found in most regions of the 
moon, and they form a peculiar feature of her 
surface, altogether different from what obtains 
/ on our globe. 2. The moon displays a great 
variety of mountain scenery. In the firstplace, 
there are chains of mountains, which run in a 
right lined direction, not altogether unlike those 
which exist on our globe. The most remarka- 
ble range of this kind is that called the Apen- 
nines, which traverses a portion of the lunar 
disk From the north-east to the south-west, which 
^ ma^ be ^een to advantage about the time of 
if half-mOon, and a day or**two~5lerwardi It 
rises with a precipitous «nd craggy front, from 
a large plain called the mare imbrium, extends 
to a great length, and, in some places, rises to 
^ the perpendicular height of four mile^. This is 
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mogt precipitous on the side of the plain, and 
gradually slopes off with its hundreds, of peaks 
to the opposite declivity, resembling in some 
degree our Andes and Himalayas. In the next 
place, there are insulated mountains, or peaks, , 
of mountains in jthe shape of a sugar loaf, / 
which rise directly from the plains, and are 
altogether unconnected with any ridge or group 
whatever. . Some of these are . several, jjailfl/s 
in peipendicular jdtitude, and t&eir sh|ldow^ *^ 
thrown opposite to^ the sun are as distinctly 
seen through the telesdope as the shadow 
of s gkiomon on a sun-dial. They bear a cer- . 
tain resemblance to the Peak of Teneriffe, and 
Adam's. Peak in the Island of Ceylon. But in 
the third place, the chief features of the moun- / 
tain scenery of the moon consist in those circu- J 
lar ranges of mountains which occupy nearly 
one-half of the lunar surface, and are dispersed 
in all directions. In some cases, they appear 
like al w^l of sixty, one hundred, or one hundred 
and fifty miles in circumference, surrounding 
ciroidar plaius of corresponding extent. In other 
cases, they are from five to ten or twelve miles 
in diameter ; and in many instances there is 
a central mountadn of considerable elevation,, 
which rises fiK>m the centre ofdie circular plain.' 
There is nothing^ similar to these arrangements 
14 
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b any part of our tenestrial system. Tbthmn 
VBOtnitaiiia, according to Schroet^r^ measunH 
ments/ are of all sizes, from three himdredfeet 
to fiveinjle? in pexpendieular heigfht.. 3. An- 
otLersmgular feature of the moon's surfaco con- 
fists in those namerous depressions, or oanties, 

f which appear on almost every part of her disk. 

V These cavi^ss^are^^]culi&r, and bear a certain 

resemblance in shape to an egg xup. A high 

annular ridge, marked ^ with \oBy peaks and 

small caTities, generally encircles them, an in- 

^ Bulated mountain frequently rises in the centre, 

• «nd sometimes they contain smaller cayities of 
the same nature as themselves. These hollows 
are most numerous in the south-west parts of 

^ the mocm, and from this cause it is owmg that 
diat portion of the lunar surface iamore brilliant 
than any other portion of the moon ; these cavi- 
ties, along with the mountainous ridges which 
encircle them, reflecting a greater quantity of 

' light than any other part of the lunar regions. 
As to their dimensions, they are^ of all sixes, 
from three miles to fifty miles in diameter at 
their orifices, but they generally decrease in 
breadth toward the bottom. Their depith varies 
from about one^ird of a mile to three miles 
and three quarters below the sunmaitB of the 
mountains which surround &em ; but in all 
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cases the internal depth of the cavity is mach 
lower than the general surface of the moon. Of 
this feature of the lunar surface we have noexam-^ 
pies in any part of our globe ; but we have reason / 
to believe, from the variety which exists in nature, f 
that not one world in the universe exacdy resem- 
bles another Jt its particular arrangements. 

The following figures will perhaps convey a 
nide idea of some of the objects on the Itknar 
•nrface now described. Fig 36 is a view of 

Fig. 36. 




the brilliant spot called Aristarchus, which is 
situate in the north-east quadrant of the moon's 
surface, where the shadows of some of the 
circular cavities and also the shadows of the 
mountains may be perceived. Fig. 37 is the 
spot called Heveliu^, which contains an annular 
cavity, and a broken elevation somewhat re- 
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sembling an egg. Fig. 38 represents a cavity 
surrounded by^ a circular range, of mountains, 
with. two central mo^tains in thei middle of 
th^ plain, in which the . shadows of one side 
of the circular range and of the central moun- 

Fig.38. 




tains may be seen. Fig. 39 shows another 
magnified portion of the moon's disk, exhibiting 
several circular plains, cavities, and other va- 
rieties of the lunar surface. 

From what we. have now briefly stated, it is 
evident that an immense variety of picturesque 
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and sublime scenety is presented to view on 
the surface of the moon, and could we conceive 
ourselves standing on some of her lofty peaks, 
her circular mountain ridged, or on the sum- 
mit of her ccfntral mountains, we should behold 
a much greater extent of prospect, and an as- 
semblage of more grand and sublime objeqts 
than is presented to our view ih any of our 
terrestrial landscapes. The best time for view- 
ing all the varieties of scenery on the moon's 
surface, with a telescope, - is about the ]petiod 
of half-moon, or two or three days before or 
after it, at which' times the shaddws of the 
lunar. mount^s and cavitiei» are longest and 
mMf distinct; At the time of full moon, many 
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of the objects described above cannot be 
perceived, as ther sun then shines perpen- 
dicularly upon the moon's surface, so that the 
shadows of the different objects cannot be dis- 
tinguished. The following additibnal particu- 
lars respecting the moon may be stdited. 
y 1 . The length of a lunar day is ecmal to nearly 

^ fifteen of our days, anTtfielength of the night 
4he same, so that a da y and nip[ht in th e moon 

L are equal to twenty-ninedajs and a half, or one 

lunar month. Oni the henrispEeifir'next the 

earth, there is moonlight nearly all the time the 

I sun is absent; but in the other hemisphere, in 

V the absence o>f the sun, there is no light but 
what proceeds from the stars and phmets. 
Were a lunarian to travel, . at the rate 6f ten 
miles an hour, in a direction a^ right angles to 
the moon's axis, he might keep pace with the 
moon's rotation, and be enabled to live in per- 
petual sunshine. 2. The light of the moon 
has b0en computed to be 300,000 times less 
intense than that of the sun, whem shining in 
an unclouded sky ; yet its utility is considerable, 
and when the full o»>on shines in its splendor, 
it throiirs a cheedtd, though Boild lij^t over 
the surrounding landscape. 3. The nearer the 
moon is to the periods (tf new and fidl moo&^ 
the greater is her velocityu hfft oibitf and die 
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nearer Ae is to the qQadtfttares, thit sbwer she 
moves. Whon tbe earth is in its perihelion, 
or nesurest thejiya, whicj^ ^ppensjnwm^ef ^ the ^ 
periodical time of the moon is greatest ; and 
when the earth is in its apheMon, which hap- 
pens in summer, the periodical time of the 
moon is the least. 4. The mea,n inclinattoii 
of the moon's orbit to thai of the eaith is firm 
degrees nine minutes. 5. l^he eccentricity of 
her orbit is 12,960 miles. 6. The mocm in afl . 
probabilitjr is surrounded wi^ an atmoen^he ^ 
but it is epidentiy a very small one, and of 
extreme tenuity ; and no cl oudy or vagojti^ ^-J^P^^ /^ 
to esdst^in it. It isTstated as^vmg been dis^ 
tinctly perceived during the aimular eclipse of. 
May, 1836, when, jus4 befc»e the rims of the 
two bodies met, the light pf the sun was seen 
to shoot through the moon^s atmoi^ere, molli- 
fied into twilight. Schroeter calculates it» 
height at 5,742 feet. 

There can be little doubt that the modn, like 
the earth on which we dwells is a world replen- 
ished with inhabitants. . Matter, appears to 
have been created chiefly in Subserviency to ^ 
mind ;^ and. it is highly improbable that the 
Creator would leave a globe containing a sur* 
face of fifteen millions of square milea together 
destitute of sensitive imd inteUeetnal beings^ 
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especially when we bekold its surface, diversified 
and adorned wk^ such a va^ assemblage of 
picturesque and sublime scenery, and 'when we 
consider (hat, every department connected with 
our globe is peopled with sentient beings of 
every description. Although seas and rivers 
and a dense atmosphere are not to be found 
ccmnected with the lunat orb, and althougksome 
of its arrang^nents are different from those of 
the earthj yet these circumstances form no vaHd 
objection to the moon being inhabited, for the 
Grealor can, in all cases, ndapt the inhabitant 
to the natuce of the habitation provided for^him, 
as he has ads^ted the birds for winging their 
flight through the air^ the fishes for gliding in 
the, waters, and man and quadrupeds for tni- 
viersing the dry land. 

It has frequently been a subject of inquiry, 
whether the inhabitants of the moon may ever 
be discovered by the inhabitants of our globe ? 
Notwithstanding the improvements that have 
been made on telescopes in modern times, we 
have no expectations that such a discovery Wilt 
erer be made. Even the large telescope lately 
constrtykSted by the earl of Rosse, however 
distinGt aind beautiftil a view it may exhibit of 
the mountains and vales, rocks and caverns, on 
the hmhx surface; will never be able to' shoW 
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1^1 its inbabitants, although they had bodies fire 
hundred times larger than those of the inhabit- 
ants of the earth. That telescope has seldom 
been used with powers exceeding eight hundred 
times ; but although a pow^r of two thousan d ^'' 
times could be put upon it witS'^tinctness7it 
w ould make the m oon appear no nearer t o us 
tha n one hundred and twenty miles , at which (^^ 
distance aj^iving being, although a. hund red feet 
high, could not be Bebeld" " ForTwith such 
a power, a spa"ce~^6ii~TEe moon's surface one 
hundred and ei^htv-th ree feet ifi diamete r . 
could only Ee perceived as the smallest visible k 
point. Besides, we ptght tolioh&ider tbat when 
we view objects on the surface of the moon, 
we do not view them in perspective, af^ we 
view objects on the surface of the earth, but 
only obtain a bird's eye .view, as we do of ob* 
jects on the surface of our globe when viewed 
from a balloon suspended in the atmosphere, in 
which case when we look down upon a group 
of human beings, we perceive (»4y the length 
and breadth of their heads and shoulders. 

There is a possibility, however, of tracing the 
operations of sensitive, or intemgept beings, in 
the lunar orb^ although we can never expect to 
trace the forms or motions of. its inhabitants. 
Were a vast number of persons in different 
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parts of the waild to devote themselves to a 
particular survey of the moon — ^were different 
portions of its suiface allotted to difiereut indi- 
viduals as the object of their particular research 
—were accurate observations made, and fre- 
quently repeated, on eveiy mountain, hill, cavity, 
cliff, and plain, and every change and modifica- 
tion in the particular spots and their localities 
carefully marked and represented in a series of 
delineations, it might lead to some certain con- 
clusion both as to the physical constitution of 
the moon, and as to whether any of the observed 
changes proceeded from the operations of living 
agents. If an observer in the moon, with such 
a telescope as Sir William Herschers, or that 
of the earl of Rosse, had observed the city of 
Babylon, when in its splendor, and afterward 
when feduced to a desert, as it now is, he must 
have observed a change in the locality where 
that famous city once stood, indicative of the 
operations of intelligent, or, at least, of sensitive, 
or living agents. And had he viewed the dense 
forests of America before civilized nations took 
possession of that country, and were he now to 
take a view of the eastern states of North Ame-' 
rica, in their present state of cultivation, and 
since the great cities of New- York, Boston, and 
Philadelphia were reared, a striking difference 
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between the present and the fonner stale of that 
country would, donbtlessy be pereeptible. For, if 
an extent of only one hundred and eighty-three 
feet, or sixty-one yards, would be perceptible 
by a telescope magnifpng two thousand times, 
mtieh more would the extent of a large city, 
such as New- York, be distinctly visible^ as a 
prominent and well-defined object. Now, if 
changes, sintilar or analogous to these, could be 
traced on the surface of the moon, it would 
lead ns to form some certain conclusions in 
relation to the operations of intelligent agents, 
and consequently, that such beings actually 
exist on the lunar surface. But such observa- 
tions as those to which we allude would requiro 
not only to be specific and minute, but also to 
be continued fpr a length of ye&rs — ^perhaps a 
century or more — ^before any striking changes 
could be expected to occur. 

Dr. Gibers was fully of opinion, from the 
observations he had made, '^ that Aie moon is 
inhabited by rational creatures, and that its 
surface is more or less coveted with a vegeta* 
tion not very dissimilar to that of our earth.** It 
has formed a subject of speculation with some, 
whether it might be possible to correspond with 
the lunar inhabitants by symbolical representa- 
tions. If they be raadiematiciaiis, it has been 
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conceived that tlie erection of geometrical figures 
on some extensive plains on our globe, on a 
scale of vast .extent, might be recognized by 
the inhabitants of the- moon, as a signal of cor- 
respondence, and that they might erect similar 
figures in return. But it is highly questionable 
whether the design of such figures vrould be 
appreciated, or whether they would be visible 
to the eyes of the inhabitants. Many a look, 
we .may conceive, will be directed to our globe 
by the' lunar inhd)itants, and much wondgpRiJl 
doubtless Ji,e expr^^sed at suctT a large jgiitobe 
h anging over their heads, app arenflv immovable, 
excepting a rotation round its a»s7 andTmuch 
speculation will, without que8til)n, take place 
among them as to whether such a globe as ours 
be inhabited. But it does not appear to be the 
design of the Creator, in the mean time, that 
the inhabitants of our globe and thosb of the 
moon should become acquainted, or that any 
direct correspondence should take place be- 
tween different worlds. And, therefore, we 
must wait with patience till the scenes of a 
future life shall unravel the mysteries, and 
dispel the ds^rknees which now hangs oVer the 
history^ the population^ and the trai^actions of 
other, worlds. Whatever haay be the peculiar- 
circumstances 4d the beings that people other 
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globes, we know tbat they are all under the 
care and superintendence of Him who is infinite 
in wisdom, . power, and intelligence ; whose 
" kingdom ruleth over all," and whose " tender 
mercies are over aH his works." 

But; whatever opinions we may entertain re- 
specting the inhabitants of the moon, certain it 
is that she forms a beautiful and noble append- 
age to our globe, and her light and motions are 
of high utility to its inhabitants. How cheer- 
less and uncomfortable, in many cases, would 
be our nights, were it not for the mild radiance 
which th^ lunar orb dispenses in such regular 
and agreeable vicissitude ! To the mariner, 
while ploughing his course through the stormy 
deep ; to the ploughman, " plodding his weary 
way ;" to the peasant, pursuing his course through 
moors and mosses afler night-fall ; to the shep- 
herd, tending his fleecy charge by night; to 
travelers in foreign lands ; and to the mission- 
ary in pagan countries, when returning at mid- 
night from his sacred labors; the moon, in her 
various stages, is always a most cheerful and 
welcome visitant. She throws a mild and sil- 
very lustre over the forests, the mountains, and 
the vales, and we behold a new picture of ter- 
restial objects^ which is more delicately shaded, 
and disposed into softer lights than that which 
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is displayed under the blaze of the meridiaii 
sun — a scene which leads the pensive mind to 
pleasing reflections, and to solemn contempla- 
tion. By her attractive influence, she^,.s]Ea^ 
the ocean, and perpetuates the regularj;g|BXB8 
of ebb and flow, by which the liquid element is 
preserved from putrefaction, and the inhabitants 
of the islands and continents from infection and 
disease. And although her brightness is not the 
same at all seasons, and though she is some- 
times absent from our nocturnal hemisphere, 
yet, in her absence we enjoy, on a clear even- 
ing, a more extensive prospect of the starry re- 
gions, and of those remote spaces of creation, 
where suns unnumbered shine, and comets run 
their solemn rounds. Let us then be grateful 
.to our beneficent Creator, who in this, as well as 
in all his other works, has displayed his infinite 
wisdom and his unbounded goodness; and let 
us, in unison with the inspired writers, praise 
the name of the Lord, who hath appointed " the 
moon to rule by night," as an evidence of bis 
fatherty cajre, and of his mercy, which " endur- 
eth for ever." 
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